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NEDERLANDSTALIGE SAMENVATTING 
 
Design speelt de dag van vandaag een dominante rol op de markt voor consumentengoederen. 
Het is een krachtig medium om de aandacht te trekken en om de esthetische, functionele en 
ergonomische waarde van een product over te brengen naar de consument. Dit geldt vooral voor 
bedrijven die actief zijn op uniforme markten. Onderzoek naar de reacties van de consument op 
het design van producten en verpakkingen is relevant, gezien bedrijven vooral aan de hand van 
design zich kunnen onderscheiden van de concurrentie en aankopen kunnen stimuleren. 
Het observeren van grafische (o.a., kleur, afbeeldingen) en structurele (o.a., vorm, 
textuur) designelementen kunnen een reeks cognitieve en affectieve reacties opwekken, die 
vervolgens bepalen hoe men zich zal gedragen ten opzichte van het product. Naast de inleiding 
(d.i., hoofdstuk I) en het algemeen besluit (d.i., hoofdstuk V) omvat dit proefschrift drie 
empirische hoofdstukken die de cognitieve, affectieve en gedragsmatige reacties van de 
consument op het structurele design van producten en verpakkingen onderzoeken. Meer 
bepaald focussen hoofdstuk II en III op twee structurele designtechnieken die frequent 
toegepast worden door marketers maar waarvan de impact nog niet empirisch onderzocht is 
(d.i., ‘structureel antropomorfisme’ en ‘surface mimicry’). Hoofdstuk IV focust op een 
structureel element dat steeds vaker toegevoegd wordt aan het design van de verpakking van 
voedingsproducten, namelijk hersluitbaarheid. 
Hoofdstuk II, ‘Look at that Body!’ How Anthropomorphic Package Shapes 
Systematically Appeal to Consumers, focust op de reacties van de consument op het gebruik 
van structureel antropomorfisme in het design van verpakkingen van consumentengoederen. 
Het onderzoekt of en hoe een verpakkingsvorm die lijkt op een menselijke lichaamsfiguur een 
esthetische aantrekkingskracht uitoefent op de consument. Gebaseerd op literatuur uit de 
evolutionaire psychologie stellen we dat de esthetische aantrekkingskracht van design gevormd 
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wordt door diep verankerde mentale mechanismen die ontwikkeld werden om de kans op 
voortplanting te vergroten. Meer bepaald wordt de effectiviteit van het gebruik van 
evolutionaire relevante vormen, namelijk aantrekkelijke mannelijke (d.i., V-vorm) en 
vrouwelijke (d.i., zandlopervorm) lichaamsvormen, in het design van verpakkingen van gender-
neutrale en gender-specifieke consumentengoederen onderzocht. Onze empirische bevindingen 
tonen aan dat voor een gender-neutraal product zowel verpakkingsvormen gelijkend op de 
ideale mannelijke lichaamsvorm als op de ideale vrouwelijke lichaamsvorm een esthetische 
aantrekkingskracht uitoefenen, wat kan leiden tot positieve productevaluaties. Wanneer 
structureel antropomorfisme toegepast wordt op de verpakking van een gender-specifiek 
product zien we dat de verpakkingsvorm een grotere esthetische aantrekkingskracht heeft 
wanneer deze congruent is met de ideale lichaamsvorm van de doelgroep. Hoofdstuk II biedt 
dus inzichten omtrent hoe structureel antropomorfisme effectief kan ingezet worden voor de 
promotie van gender-neutrale en gender-specifieke consumentengoederen. 
Hoofdstuk III, ‘Nutrition in Disguise’ Making Healthy Food Look Tasty with Surface 
Mimicry, focust op de reacties van de consument op ‘surface mimicry’. ‘Surface mimicry’ is 
het kopiëren van elementen die typisch zijn voor het structurele design van een bepaald product 
en deze vervolgens gebruiken in het structurele design van een ander product. Meer bepaald 
wordt in hoofdstuk III het communicatiepotentieel van deze designtechniek onder de loep 
genomen. We gaan na of het doen gelijken van een gezond voedingsproduct op een lekker maar 
ongezond voedingsproduct informatie over de eigenschappen van het gezonde voedingsproduct 
kan communiceren. Onze bevindingen demonstreren dat de observatie van ‘surface mimicry’ 
de huidige percepties beïnvloeden van het product waarop de designtechniek toegepast wordt. 
‘Surface mimicry’ zorgt ervoor dat de goede smaak van het nagebootste, lekkere maar 
ongezonde voedingsproduct overgebracht wordt op het gezonde voedingsproduct, wat de 
smaakpercepties en bijgevolg ook de aankoopintentie, keuze en consumptie van het gezonde 
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voedingsproduct positief beïnvloedt. Hoewel aan de hand van ‘surface mimicry’ de consument 
kan overtuigd worden dat een product over gewenste eigenschappen beschikt, tonen we aan dat 
er een grens is aan dit positief effect. Wanneer de combinatie van het gezonde voedingsproduct 
en het nagebootste, lekkere maar ongezonde voedingsproduct als ongepast beschouwd wordt, 
zullen gewenste eigenschappen niet overgebracht worden en de smaakpercepties van het 
gezonde voedingsproduct dus niet verbeteren. 
Hoofstuk IV, My Lips are Sealed’ The Impact of Package Resealability on the 
Consumption of Tempting Foods, focust op de impact van het hersluitbaar maken van de 
verpakking van lekkere, ongezonde snacks. Verpakkingen met een hersluitbare strip, die het 
mogelijk maakt om de verpakking opnieuw te openen en te sluiten, zijn de dag van vandaag 
niet meer weg te denken uit de winkelrekken. Hersluitbaarheid biedt de mogelijkheid om de 
snack in de verpakking langer vers te houden. In hoofdstuk IV wordt er nagegaan of dit voordeel 
ook implicaties heeft voor de consumptie van de snack in de verpakking. Twee studies tonen 
aan dat consumenten gemakkelijker hun consumptie kunnen limiteren en dus minder eten 
tijdens één consumptiemoment wanneer de lekkere, ongezonde snack aangeboden wordt in een 
hersluitbare (vs. niet-hersluitbare) verpakking. Een derde studie onderzoekt het effect van 
hersluitbaarheid van de verpakking op consumptie gedurende zes opeenvolgende dagen en 
toont aan dat hersluitbaarheid de geconsumeerde hoeveelheid per consumptiemoment beperkt 
en daarenboven de frequentie van de consumptiemomenten niet doet toenemen. Dit resulteert 
in een lagere totale geconsumeerde hoeveelheid van de lekkere, ongezonde snack. De 
bevindingen van hoofstuk IV demonstreren dat opteren voor hersluitbare verpakkingen hulp 
kan bieden aan consumenten die het moeilijk vinden om hun consumptie van lekkere, 
ongezonde snacks te beperken. 
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ENGLISH SUMMARY 
 
Design has gained a dominant position in today’s consumer good market. It is a powerful 
medium to make a product stand out on the supermarket shelf and to convey a product’s 
aesthetic, functional and ergonomic value to consumers, especially for companies operating in 
commoditized markets. Investigating consumer responses to product and package design is 
pertinent and timely, as it is mainly by means of design that a company is able to differentiate 
and stimulate purchase. 
Exposure to graphical (e.g., color, imagery) and structural (e.g., shape, texture) design 
properties can elicit a variety of cognitive and affective responses, which determine consumers’ 
behavior toward the product. Besides the introductory chapter (i.e., chapter I) and the general 
discussion (i.e., chapter IV), this dissertation contains three empirical chapters investigating 
consumers’ cognitive, affective, and behavioral responses to structural design. Specifically, 
chapter II and III focus on the impact of two structural design techniques that are commonly 
used in the marketplace but that have received limited academic attention (i.e., structural 
anthropomorphism and surface mimicry) and chapter IV centers on the impact of a 
convenience-enhancing structural design feature that is gaining importance in package design 
practice (i.e., package resealability). 
Chapter II, ‘Look at that Body!’ How Anthropomorphic Package Shapes Systematically 
Appeal to Consumers, focuses on consumer responses to the inclusion of structural 
anthropomorphism in the package design of consumer goods. Specifically, it investigates 
whether and how exposure to package shapes of consumer goods bearing resemblance to the 
human body generates aesthetic appeal. To this end, we draw on an evolutionary psychology 
framework that argues that consumers’ aesthetic appeal to package designs might be shaped by 
deeply embedded mental mechanisms developed to increase chances of reproduction. 
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Specifically, we shed light on the effectiveness of applying evolutionary relevant shapes, which 
are figures of attractive male (i.e., V-shaped) and female (i.e., hourglass-shaped) bodies, to the 
package design of both gender-neutral and gender-specific consumer goods. Our findings show 
that, when the anthropomorphized consumer good is gender-neutral, both packages shaped after 
the ideal male and female body figure generate aesthetic appeal and, by extension, more 
favorable product evaluations. However, when the anthropomorphized consumer good is 
gender-specific, a gender-schema congruity effect occurs: the package generates more aesthetic 
appeal when its shape is congruent with the ideal body figure of the target user. In sum, chapter 
II offers insights on which package design strategies involving structural anthropomorphism 
are most effective to apply for the promotion of gender-neutral and gender-specific consumer 
goods. 
Chapter III, ‘Nutrition in Disguise’ Making Healthy Food Look Tasty with Surface 
Mimicry, focuses on consumer responses to surface mimicry, which is the mimicry of properties 
prototypical of the structural design of one product for application to the structural design of 
another product. Specifically, we study the potential of surface mimicry to communicate 
property information by designing healthy food products to look like tasty but unhealthy food 
products. We empirically demonstrate that exposure to surface mimicry alters the existing 
perceptions of the product undergoing the mimicry due to the priming of a property mapping 
process. Our test case shows that surface mimicry triggers the mapping of the good taste 
property of the mimicked food product onto the healthy food product undergoing the mimicry, 
which favorably impacts its existing taste perceptions and, by extension, purchase intentions, 
choice and intake. Although surface mimicry can be an effective means to communicate 
property information and foster approach behavior, we highlight a boundary to its effectiveness. 
Perceiving the combination of the target product (i.e., healthy food product) and the mimicked 
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product (i.e., tasty but unhealthy food product) as inappropriate prevents desirable properties 
(i.e, good taste) from being mapped onto the target product. 
Chapter IV, ‘My Lips are Sealed’ The Impact of Package Resealability on the 
Consumption of Tempting Foods, focuses on consumers responses to the inclusion of a 
resealable closure in the package design of palatable, energy-dense snacks. Packages with a 
resealable closure, making it possible to repeatedly open and close the package, are nowadays 
omnipresent on store shelves. While the main advantage of the resealability feature is its ability 
to reclose the package in order to extend the shelf life of the food product inside, the aim of 
chapter IV, is to assess whether this advantage also has implications for palatable, energy-dense 
food consumption. Two studies provide intentional as well as behavioral evidence for the claim 
that consumers are better able to self-regulate their consumption and thus eat less in one 
occasion when a palatable, energy-dense food product is offered in a resealable (vs. non-
resealable) package. A third study shows the effect of package resealability across six 
consecutive days and reveals that the resealability feature limits the volume consumed on each 
consumption occasion (conditional on consumption incidence) while it does not accelerate 
consumption frequency, resulting in a lower total consumed volume of palatable, energy-dense 
snacks. In sum, the findings of chapter IV reveal that opting for resealable packages can be 
helpful for consumers who often experience difficulties in self-regulating their consumption. 
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CHAPTER I: INTRODUCTION 
 
“In most people’s vocabularies, design means veneer. 
It’s interior decorating. It’s the fabric of the curtains of the sofa. 
But to me, nothing could be further from the meaning of design. 
Design is the fundamental soul of a human-made creation 
that ends up expressing itself 
in successive outer layers of the product or service.” 
− Steve Jobs (1955-2011) 
 
esign has a dominant position in today’s society. During our daily activities, we are 
constantly confronted with beautifully designed cars, smart phones, interiors, clothing etc. 
People’s desire for design can be fitted in Maslow’s hierarchy of needs (Maslow, 1987). Once the 
demand for functional and ergonomic value has been satisfied, emphasis shifts toward the aesthetic 
and symbolic value of the product (Crilly, Moultrie, & Clarkson, 2004). That is, people don’t just 
want to purchase a product, they want to purchase value in the form of beauty and identity.  
Product design has no unique definition. It is referred to as “the physical form of the 
product” (Bloch, 1995, p.16), “the external surface which houses or protects the inner workings of 
the product” (Veryzer, 1995, p. 641) and “the architecture through which functional product 
features are delivered” (Townsend, Montoya, & Calantone, 2011, p. 376). It has emerged as a key 
determinant of marketplace success (Bloch, 1995; Gemser & Leenders, 2001; Kotler & Rath, 
1984). As gaps in technological capabilities are diminishing, competitors experience more 
difficulties in distinguishing themselves with performance and price (Postrel, 2004; Reimann, 
Schilke, & Thomas, 2010). Instead, product design has become a unique selling point in 
D 
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commoditized markets (Postrel, 2004; Reiman, Zaichkowsky, Neuhaus, Bender, & Weber, 2010). 
An optimal design blends the product’s functional and ergonomic value with its aesthetic and 
symbolic value (Ashby & Johnson, 2013; Creusen & Schoormans, 2005), thus combining 
performance and usage convenience with sensory pleasure and emotional delight, while remaining 
profitable for the manufacturer. Although twenty-first century consumers still care about cost, 
performance and convenience, when they are deciding which product to purchase, design is 
increasingly likely to top their priorities. For instance, even during economic recession, Apple’s 
Iphone reached record sales due to its iconic, user-friendly design (Michaels, 2010).  
Elaborating on product design is not only crucial for manufacturers of costly, high-
technological products. Also for fast moving consumer goods, the right combination of product 
and package design properties can boost sales. Within the fast moving consumer good industry, 
the best known example of a successful package design is the Coca-Cola contour bottle. The 
original Coca-Cola bottle was dull and difficult to distinguish from copy cats. Therefore, Coca-
Cola decided to design a new bottle with an unmistakable shape that could be recognized in the 
dark (Ryan, 2015). Ever since its introduction in 1915, the contour bottle is an influential symbol 
of design, art and culture (The Coca-Cola Company, 2015). The unique shape of the bottle enabled 
the brand to stand out on the supermarket shelves and to convey brand associations, such as vitality 
and sexiness, which has boosted sales throughout the years (Lidwell, Holden & Butler, 2010). To 
date, the bottle’s design is still very important for Coca-Cola’s worldwide success and the symbol 
of the contour bottle is incorporated in all of the brand’s package designs and advertisements. 
Design thus can serve as a powerful marketing tool for fast-moving consumer goods, especially for 
those of which core properties are becoming increasingly homogeneous (Postrel, 2004; Reimann 
et al., 2010). In the next paragraph, we will give an overview of the different value-added marketing 
functions of product and package design. 
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1. Value-added marketing functions of design  
 
The product constitutes one of the classic four P’s of the marketing mix (Bloch, 1995). An 
integral part of the product is its package. Although the package’s primary objective is to protect 
the product, the package is often considered as the fifth P of the marketing mix (Shekhar & 
Raveendran, 2013). Pilditch (1961) was the first to call it the “silent salesman” at the point-of-
purchase. As research has shown that about half of all grocery purchases are unplanned (Philips & 
Bradshaw, 1993), the design of the product and its package is considered an important medium to 
persuade consumers and stimulate impulse purchases at the point-of-purchase (Orth & Malkewitz, 
2008; Rettie & Brewer, 2000; Shekhar & Raveendran, 2013). Based on Bloch (2011) and Creusen 
and Schoormans (2005), we identify five value-added marketing functions of product and package 
design. Product and package design can (1) command attention, (2) offer sensory pleasure (i.e., 
aesthetic value), communicate (3) the brand’s identity (i.e., symbolic value) and (4) property 
information (i.e., functional value), and (5) explain and enhance the product’s usage (i.e., 
ergonomic value). 
1.1 Command attention 
Attracting consumers’ attention is the first step in encouraging purchase (Creusen & 
Schoormans, 2005). In highly commoditized markets, product and package design is a powerful 
medium to achieve this objective (Berkowitz, 1987). When a design is able to visually break 
through the marketplace clutter, the odds are higher that consumers will pay attention to the product 
and ultimately place it in their shopping basket (Creusen & Schoormans, 2005). The inclusion of 
striking and unexpected visual design properties, such as bright colors and unusual shapes, aids 
brands to differentiate themselves from competitors (Engel, Blackwell, & Miniard, 1995). For 
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instance, Yoplait successfully entered a highly competitive market by introducing yogurt in a 
triangular container, which was opposite to existing container shapes on the market (Bloch, 2011). 
1.2 Provide sensory pleasure 
Offering aesthetic value is pertinent for all types of products, irrespective of their 
functionality (Holbrook & Anand, 1992). An aesthetically appealing product or package design is 
a design that provides sensory pleasure and stimulation when it is perceived or used by the 
consumer (Berlyne, 1974; Bloch, 1995). Creusen and Schoormans (2005) state that “a consumer 
can value the ‘look’ of a product purely for its own sake, as looking at something beautiful is 
rewarding in itself”. Indeed, when a consumer is aroused by the perception of a design, the primary 
reward system is activated, which signals to the consumer that he/she is in a pleasurable state 
(Berlyne, 1960). In turn, this positive affect is transferred to the perceived design, resulting in 
aesthetic appeal (Blijlevens, Carbon, Mugge, & Schoormans, 2012). 
Aesthetic appeal has vital downstream consequences. Research has shown that, when 
consumers are given the choice between two products similar in cost and performance, consumers 
choose the product having the most eye pleasing design (Kotler & Rath, 1984). Other studies have 
shown that an aesthetically appealing design can even compensate for minor perceived flaws in 
performance (Hagtvedt & Patrick, 2014). Moreover, even though evidence for a correlation 
between a product’s aesthetic and functional value is lacking, a beautiful product or package design 
can make consumers believe that the product is functionally superior to alternative products 
(Hoegg, Alba & Dahl, 2010). Sensory pleasure stemming from the perception of the design can 
thus result in more favorable product evaluations and purchase intentions (Raghubir & Greenleaf, 
2006; Tillburg, Lieven, Herrmann & Townsend, 2015).  
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1.3 Communicate 
When shopping for everyday fast mover consumer goods, consumers tend to base their 
impressions of the available products on the products’ visual appearance (Berkowitz 1987; Crilly 
et al., 2004). That is, consumers rely on design properties to form perceptions pertaining to (1) the 
brand’s identity (i.e., symbolic value), (2) the product’s functionality (i.e., functional value) and 
(3) the product’s usage (i.e., ergonomic value) (Becker, van Rompay, Schifferstein, & Galetzka, 
2011; Creusen & Schoormans, 2005). Therefore, a set of design properties, which are considered 
to carry a specific semantic or symbolic meaning, are encoded in the design, subsequently to be 
decoded by the consumer (Schifferstein & Hekkert, 2008). In sum, we posit that design serves as 
an essential communication vehicle that can proactively assist in building a strong brand and 
evoking favorable perceptions of the product’s properties and usage convenience at the point-of-
purchase (Berkowitz, 1987; Bloch, 1995; Orth & Malkewitz, 2008). 
1.3.1 Brand identity 
Design is an important strategic medium in the branding process (Sekhar & Raveendran, 
2013). Products carry symbolic meaning (McCracken, 1986), that is associations related to the 
brand’s and its users’ identity, which can be expressed by design properties (Underwood & Klein, 
2002; Roper & Parker, 2006). Research has shown that the symbolic value of a product often 
determines whether it is selected by the consumers or not (Hirschman & Holbrook, 1982). 
Specifically, selecting products based on their symbolic value can help consumers to reinforce their 
self-identity, to project a desirable image to others and to express social status (Belk, 1988; Dittmar, 
1992; Solomon, 1983). 
Brands have to make sure that their product and package design conveys brand associations 
that are congruent with their desired image and the brand associations that are already being 
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conveyed by other communication vehicles (e.g., print advertising) (Underwood & Klein, 2002). 
Many successful companies, such as Apple and Coca-Cola, have created distinctive design 
philosophies in order to reinforce a recognizable brand identity (Bloch, 1995). This has resulted in 
a tendency to reallocate budgetary resources from traditional brand-building mass media 
advertising to design practice (Underwood & Klein, 2002). 
1.3.2 Property information 
When moving down the aisles of a store, consumers scan many products from a distance in 
rapid succession (Bar & Neta, 2006). They process the most noticeable visual design properties, 
such as color and shape, before they are able to read any detailed product information (Becker et 
al., 2011; Garber, Hyatt, & Boya, 2008). The cues incorporated in these visual design properties 
are often relied on to quickly form perceptions about properties that are difficult to evaluate prior 
to purchase (Berkowitz, 1987; Dawar & Parker, 1994; Folkes & Matta, 2004), even when they are 
not valid indicators of such properties (Becker et al. 2011; van Herpen & Van Trijp, 2011). For 
instance, the physical appearance of a product is often perceived as a quality signal (Dawar & 
Parker, 1994). In addition, for products that are not purchased in their final form (e.g., cake mix), 
the consumer has to rely on visual package design properties to develop an impression of the 
product in its prepared state (Underwood & Klein, 2002). Marketers can thus design products and 
their packages in such a way that their visual design properties proactively convey the functional 
value of the product to the consumer (Bloch, 1995; Creusen & Schoormans, 2005; Deliza & 
MacFie, 1996; Rundh, 2009). Cues incorporated in product and package design are mostly used as 
surrogate indicators of the product’s functional value when (1) the product is unfamiliar, (2) when 
product properties are not readily accessible and (3) when the consumer is under time pressure 
(Zeithaml, 1988). 
 15 
 
1.3.3 Product usage 
 
Design assists consumers in forming an impression of the mode- and ease-of-use of the 
product (i.e., ergonomic value) (Norman, 1988). As in modern society technology is becoming 
more advanced, the function of design to explain to consumers how a product works is essential. 
Design not only makes a product more intelligible, it can also enhance the quality of the usage 
experience (Bloch, 1995; Triantos, Plakoyiannaki, Outra, & Petridis, 2016). For instance, 
ergonomically designed squeeze tubes (e.g., D&L mayonnaise) are easy to handle and have been 
shown to foster consumption monitoring, resulting in more precise product servings (Huyghe, 
Geuens, & Vermeir, 2017). 
 
2. Consumer responses to design 
 
In the previous paragraph, we discussed the different marketing functions of product and 
package design. Next, we will provide more insights on consumers’ psychological and behavioral 
responses to design and on how these responses are shaped. To this end, figure 1 displays an 
integrative model of consumer responses to design, which is based on the models of Bloch (1995) 
and Crilly, Moultrie and Clarkson (2004). 
2.1 Design properties 
Bloch (1995) states that a design is composed by a number of properties, which are chosen 
and blended into a holistic design in order to achieve a particular sensory effect. These properties 
can be grouped into two categories: (1) graphical properties and (2) structural properties 
(Underwood, 2003). The former category pertains to the layout, colour, typography, images, 
transparency, logos, and surface’s glossiness, while the latter category includes the shape, size, 
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dimensions, proportions, texture, and material of the product or its package (Bloch, 1995; 
Schifferstein & Hekkert, 2008; Silayoi & Speece, 2004; Triantos et al., 2016). When a design team 
is deciding upon the graphical and structural design properties, they have to take into account 
predefined design objectives and constraints. These include performance objectives, technological 
capabilities of the production process, productions costs, uniformity of the marketing program and 
government regulations (Bloch, 1995). 
2.2 Psychological responses 
The sensory perception of design properties can elicit a variety of psychological responses 
(Bloch, 1995; Crilly et al., 2004; Desmet & Hekkert, 2007). Although we distinguish between (1) 
cognitive and (2) affective responses, we remark that these responses can occur simultaneously and 
interact (Bitner, 1992). 
2.2.1 Cognitive responses 
 
Cognitive responses to design can be grouped as (1) semantic interpretations, (2) symbolic 
associations and (3) aesthetic impressions (Crilly et al., 2004). The first category, semantic 
interpretations, refers to consumers’ decoding of the semantic meaning that is expressed by the 
design (Schifferstein & Hekkert, 2008). Specifically, consumers tend to infer the product’s 
functional and ergonomic value from the sensory perception of the design properties (Creusen & 
Schoormans, 2005). Not only the product’s functional benefits and mode-of-use (Crozier, 1994; 
Lewalski, 1988), but also its affiliation (Crilly et al., 2004), can be conveyed to some extent by the 
design. Design thus can assist consumers in recognizing the category to which the product belongs 
and can impact perceptions of the product’s functional and ergonomic properties (Berkowitz, 1987; 
Crilly et al., 2004). For instance, ample research has shown that the angularity of a food product’s 
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package affects consumers’ perceptions of the intensity and the flavor of the food product inside 
(Becker et al., 2011; Deroy & Valentin, 2011; Spence & Gallace, 2011; Zhang, Feick, & Price, 
2006). Another example of a design property steering semantic interpretations is container 
elongation impacting consumers’ volume perceptions (Folkes & Matta, 2004; Raghubir & Krishna, 
1999; Wansink & Van Ittersum, 2003).  
Whereas semantic interpretations refer to what the design is perceived to say about the 
product itself, the second category of cognitive responses, symbolic associations, refers to what the 
design is perceived to say about the identity of the product’s brand and user (Crilly et al., 2004; 
Underwood & Klein, 2002). In other words, it includes consumers’ inferences of the product’s 
symbolic value (Creusen & Schoormans, 2005). Studies of Orth and Malkewitz (2008) have shown 
that the five basic dimensions of brand personality (Aaker, 1997) can be embodied by five types 
of holistic designs. Specifically, they demonstrate that natural designs convey sincerity, contrasting 
designs convey excitement, delicate designs convey competence, natural and delicate designs 
convey sophistication, and contrasting and massive designs convey ruggedness. 
The final category, aesthetic impressions, refers to consumers’ perceptions of the aesthetic 
value or beauty of the product (Creusen & Schoormans, 2005; Crilly et al., 2004). Despite the 
presence of individual differences in perceptions of aesthetic value (Crozier, 1994), theories from 
evolutionary psychology (e.g., Hekkert, 2006; Saad, 2013) and Gestalt psychology (e.g., Hekkert, 
Snelders, & van Wieringen, 2003) advance the existence of universal aesthetic principles (see 
Lidwell et al., 2010 for an overview). They state that these are shared preferences for aesthetic 
properties which are shaped by mental mechanisms that have evolved through natural selection as 
adaptations to challenges encountered in the ancestral environment (Buss, 2009; Hekkert, 2006; 
Ramachandran & Hirstein, 1999). However, other scholars state that universal aesthetic principles 
are not innate but learned and developed over time (Veryzer, 1999). In section 2.4.1, an overview 
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of universal aesthetic principles and individual and contextual factors influencing aesthetic 
impressions will be provided. The aesthetic impressions of a product or its package design have 
been shown to impact semantic interpretations. Specifically, as the beauty-is-good heuristic for 
people (Dion & Walster, 1972) is often generalized to products, consumers tend to form more 
favorable perceptions of the product’s functional properties (e.g., quality) when the product or 
package design is nice-looking (Raghubir & Greenleaf, 2006). 
2.2.2 Affective responses 
 
The sensory perception of a product or package design can give rise to affective responses 
(Bloch, 1995; Crilly et al., 2004), which are “all types of subjective experiences that are valenced” 
(Desmet & Hekkert, 2007, p. 381). These affective responses often result from an appraisal based 
on the consumer’s semantic interpretations, symbolic associations and aesthetic impressions (Crilly 
et al., 2004). Analogous to Desmet & Hekkert (2007) and Schifferstein & Hekkert (2008), we 
distinguish between (1) aesthetic responses and (2) emotional responses. 
Aesthetic responses are defined as “a deeply felt experience that is enjoyed purely for its 
own sake without regard for other more practical considerations” (Holbrook & Zirlin, 1985, p.21). 
At this level of affect, no emotions are at stake (Norman, 2004; Schifferstein & Hekkert, 2008). 
Aesthetic responses are thus limited to the simple gratification stemming from the sensory 
perception of the design (Hekkert, 2006; Schifferstein & Hekkert, 2008). They often result in 
approach behavior (Desmet & Hekkert, 2007; Raghubir & Greenleaf, 2006; Tillburg et al., 2015). 
An ample amount of researchers have studied which design properties tend to cause positive 
aesthetic responses. For instance, designs having visually coherent colors (Deng, Hui, & 
Hutchinson, 2010), a glossy surface (Meert, Pandelaere, & Patrick, 2014) and a large size (Silvera, 
Josephs, & Giesler, 2002) tend to offer sensory pleasure to the consumer. 
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Perceiving and using a design can also evoke a range of emotions, such as admiration, 
satisfaction, happiness, pride and fear (Desmet & Hekkert, 2007). Design properties can be used to 
proactively evoke specific emotions. For instance, research on the impact of the inclusion of 
humanlike facial features in product and package design demonstrates that consumers tend to 
spontaneously decode facial expressions depicted in the design and that, in turn, the decoded 
emotions impact consumers’ own emotional state (Landwehr, McGill, & Herrmann, 2011). For 
instance, studies have shown that when consumers recognize a smile in the grille of a car (i.e., 
grille pointing up), they tend to feel happier and make more favorable product evaluations 
compared to when they recognize a frown (i.e., grille pointing down) (Aggarwal & McGill, 2007; 
Landwehr et al., 2011). 
2.3 Behavioral responses 
Cognitive and affective responses to design determine how consumers behave towards the 
product (Bloch, 1995; Crilly et al., 2004). For instance, the proportions of a product or its package 
have been shown to impact product perceptions and, by extension, purchase intentions (Raghubir 
& Greenleaf, 2006). Consumers’ behavioral responses can be considered along an approach-
avoidance continuum (Bloch, 1995; Crilly et al., 2004). Approach responses comprise extending 
sensory exposure to the product’s design, seeking further information about the product, 
immediately desiring to own the product, being willing to pay a price premium, purchasing, 
showing off and treasuring the product (Berkowitz, 1987; Bloch, 1995; Bloch, Brunel, & Arnold, 
2003; Crilly et al., 2004). Avoidance responses include not giving attention to the product and 
being unwilling to purchase the product (Bloch, 1995; Crilly et al., 2004; Norman, 2004). 
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2.4 Moderating influences on consumer responses to design 
Prior research has detected several factors that impact consumer responses to product and 
package design (Bloch, 1995; Crilly et al., 2004; Crozier, 1994; Lewalski, 1988). We distinguish 
the impact of (1) universal aesthetic principles, (2) individual design preferences and (2) contextual 
factors.  
2.4.1 Universal aesthetic principles 
 
Designs that follow the universal aesthetic principles tend to generate more favorable 
psychological and behavioral responses (Bloch, 1995; Crilly et al., 2004). The development of 
universal aesthetic principles is based on Gestalt law (e.g., Koffka, 1935), which posits that people 
have an innate desire for order and coherence in visual stimuli. For instance, people inherently 
prefer designs following the principles of unity (e.g., congruent design properties) and proportion 
(e.g., the Golden Section) over designs that violate these principles (Benjafield, 1985; Lidwell et 
al., 2010; Veryzer, 1993). Likewise, studies have shown that symmetry, which is considered a 
universal metric of facial attractiveness (Langlois et al., 2000), augments the aesthetic value of 
product designs (Creusen, Veryzer, & Schoormans, 2010). The physical attractiveness of facial 
symmetry, owing to its adaptive value from an evolutionary perspective, is thus abstracted and 
generalized to products (Schifferstein & Hekkert, 2011; Tilburg et al., 2015).  
2.4.2 Individual design preferences 
 
Consumers vary in their design preferences, owing to differences in their (1) socio-cultural 
background, (2) prior experiences, and (3) personality (Bloch, 1995; Crilly et al., 2004; Veryzer, 
1999). First, consumers’ preferences are often defined by socio-culturally accepted conventions on 
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the aesthetic value of design properties (Crilly et al., 2004). Design preferences are also shaped by 
prevailing trends and fashion (Bloch, 1995; Chang, 2003), which frequently appear on social media 
platforms (e.g., Instagram and Pinterest). In addition, consumers tend to favor designs that convey 
symbolic associations related to the subculture or social class of which the consumer is a member 
(Bloch, 1995). 
Second, prior experiences determine consumers’ perceptions of the typicality and novelty 
of the design, which consequently steer consumers’ affective responses (Berkowitz, 1987; Hekkert 
et al., 2003). Designs that are highly typical may evoke too little arousal, resulting in indifference, 
whereas extremely novel designs may evoke too much arousal, resulting in sensory displeasure 
(Berlyne, 1974). 
There is an exception to the latter finding. Consumers with a high need for uniqueness tend 
to favor distinctive and novel designs (Bloch, 1995). Individual differences in personality thus can 
account for variations in design preferences (Bell, Holbrook & Solomon, 1991; Bloch, 1995) and 
also for variations in their importance (Crilly et al., 2004). Bloch, Brunel and Arnold (2003) 
developed a scale to measure individual differences in the centrality of visual product aesthetics 
(CVPA). The scale measures three dimensions: the perceived value attached to superior design, the 
ability to understand and evaluate design (i.e., design acumen), and the intensity of responses to 
design. Research has shown that the higher consumers score on the CVPA scale, the more they 
base their quality and price perceptions of the product on its design (Orth, Campana, & Malkewitz, 
2010). 
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2.4.3 Contextual factors 
 
Consumers’ psychological and behavioral responses to design also depend on contextual 
factors (Bloch, 1995; Crilly et al., 2004). In particular, responses to a product’s design can be 
modified by the extent to which a product seems to compliment the previously acquired products 
(i.e., ensemble effects) (Bell et al., 1991). Favorable cognitive and affective responses generated 
by a product design might not result in purchase due to financial constraints (Crilly et al., 2004). 
Furthermore, the design preferences of the persons who surround the consumer during the decision 
making process may also shape the consumer’s product choices (Solomon, 1983). Other potentially 
important moderators of consumer responses to product and package design are, among others, the 
marketing program surrounding the product, the available products from competitors and the 
manner the product is displayed at the point-of-purchase (Bloch, 1995; Crilly et al., 2004). 
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3. Dissertation outline 
 
Notwithstanding design has a powerful impact on purchase behavior (Shekhar & 
Raveendran, 2013), brand building (Orth & Malkewitz, 2008; Underwood & Klein, 2002) and 
overall marketplace success (Bloch, 1995; Gemser & Leenders, 2001; Kotler & Rath, 1984), design 
research remains a topic of modest activity within the domain of consumer behavior (Bloch, 2011). 
Two structural design techniques that are commonly used in the marketplace but that have received 
limited academic attention are structural anthropomorphism and surface mimicry (DiSalvo, 
Gemperle, & Forlizzi, 2005; Aggarwal & McGill, 2007; Lidwell et al., 2010). We address the 
impact of these design techniques on consumers’ psychological and behavioral responses in chapter 
II and III. Next, chapter IV centers on consumers’ psychological and behavioral responses to a 
convenience-enhancing structural design feature that is gaining importance in package design 
practice, namely package resealability. Finally, chapter V provides an overview of the general 
theoretical and practical contributions of the dissertation and identifies limitations and 
opportunities for future research on consumer responses to structural design. 
Structural anthropomorphism is defined as the use of “shapes, volumes, mechanisms, or 
arrangements that mimic the appearance and functioning of the human body” (DiSalvo et al., 2005, 
p. 73). The anthropomorphized structural design property under our investigation is the package 
shape resembling a human body figure. In chapter II, ‘Look at that Body!’ How Anthropomorphic 
Package Shapes Systematically Appeal to Consumers, we identify how consumer good packages 
shaped after a human body figure can elicit aesthetic appeal. To this end, we draw on an 
evolutionary psychology framework that argues that consumers’ aesthetic appeal to package 
designs might be shaped by deeply embedded mental mechanisms developed to increase chances 
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of reproduction. Specifically, we shed light on the effectiveness of applying evolutionary relevant 
shapes, which are figures of attractive male (i.e., V-shaped) and female (i.e., hourglass-shaped) 
bodies, to the package design of both gender-neutral and gender-specific consumer goods. First, 
we show by means of two lexical decision tasks (studies 1a and 1b) that when consumers are 
visually exposed to a package of a gender-neutral consumer good shaped after the ideal female or 
male body figure, the mental schema of the human body spontaneously becomes activated. We 
argue that, in turn, accessible knowledge of the activated mental schema influences consumer 
responses. As such, two additional studies (studies 2a and 2b) demonstrate that packages shaped 
after an ideal human body figure systematically generate aesthetic appeal and, by extension, more 
favorable product evaluations. A final study (study 3) reveals that when the package of a gender-
specific consumer good is being anthropomorphized, a gender-schema congruity effect occurs: 
anthropomorphized packages generate more aesthetic appeal when the package shape is congruent 
with the ideal body figure of the target user. In sum, this chapter offers insights on which package 
design strategies involving structural anthropomorphism are most effective to apply for the 
promotion of gender-neutral and gender-specific consumer goods. 
While several product designers have made use of surface mimicry (e.g., Alessi’ s octopus-
shaped lemon squeezer), the notion of copying a property prototypical of the structural design of 
one object and applying it to the structural design of another object (Lidwell et al., 2010) is new to 
consumer behavior research. To date, the potential of surface mimicry to communicate property 
information has not yet been illustrated. The same goes for its theoretical underpinnings. Chapter 
III, ‘Nutrition in Disguise’ Making Healthy Food Look Tasty with Surface Mimicry, demonstrates 
that surface mimicry can communicate desirable property information. To this end, we used healthy 
food promotion as a relevant test case, as healthy foods are often perceived as rather poor tasting 
(Mai & Hoffmann, 2015). Four studies were set up to investigate how exposure to a healthy food 
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product designed to look like an unhealthy but tasty food product affects perception formation and 
behavior. Our findings show that surface mimicry can convey to consumers that the healthy food 
product is also tasty (studies 1a and 1b). The consumers’ semantic interpretations generated by 
surface mimicry consequently impact their purchase intentions, choice and intake of the healthy 
food product undergoing the mimicry (studies 2a and 2b). Next, we show that the positive effect 
of surface mimicry on taste perception formation is due to the fact that surface mimicry primes 
property mapping; a thinking style which leads consumers to transfer property information from 
one product onto another (study 3). Finally, we demonstrate that perceiving the combination of the 
food products engaging in the surface mimicry as appropriate is necessary for a mapping of good 
taste properties to occur (study 4). We thus conclude in chapter III that, when taking this boundary 
condition into account, surface mimicry can serve as a non-obtrusive intervention to promote 
healthy food purchase and consumption. 
Advancements in packaging technology paired with changing consumer needs have 
resulted in the introduction of convenience-enhancing package innovations. Specifically, as 
consumers spend more time on-the-go, eating occasions have shifted away from traditional sit-
down meals to irregular snacking, which translated in an increasing demand for foods offered in 
packages having convenience-enhancing features (Mintel, 2016). For instance, packages with a 
resealable closure, making it possible to repeatedly open and close a package, are nowadays 
omnipresent on store shelves. While the main advantage of the resealability feature is its ability to 
reclose the package in order to extend the shelf life of the food product inside, the aim of chapter 
IV, ‘My Lips are Sealed’ The Impact of Package Resealability on the Consumption of Tempting 
Foods, is to assess whether this advantage also has implications for palatable, energy-dense food 
consumption. Two studies (studies 1 and 2) provide intentional as well as behavioral evidence for 
the claim that consumers are better able to self-regulate their consumption and thus eat less in one 
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occasion when a palatable, energy-dense food product is offered in a resealable (vs. non-resealable) 
package. A third study (study 3) investigates the effect of package resealability across multiple 
consumption occasions and reveals that the resealability feature limits the volume consumed on 
each occasion (conditional on consumption incidence) while it does not accelerate consumption 
frequency, resulting in a lower total consumed volume of palatable, energy-dense snacks over a 
six-day period.  
Table 1 presents a general overview of the experimental research conducted in chapter II, 
III and IV and how this research fits within the integrative model of consumer responses to design 
(figure 1), developed based on the models of Bloch (1995) and Crilly, Moultrie and Clarkson 
(2004).
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CHAPTER II: 
‘LOOK AT THAT BODY!’ 
HOW ANTHROPOMOPRHIC PACKAGE SHAPES 
SYSTEMATICALLY APPEAL TO CONSUMERS 
 
1. Introduction  
 
The use of humanlike or anthropomorphic elements is a prevalent trend in consumer goods’ 
package design practice. A recent analysis of packages of the Nielsen’s Top 100 grocery brands 
reveals that over 45% of brands in the liquids, confectionery and household categories include at 
least one verbal, graphical or structural anthropomorphic element in their package design (Triantos, 
Plakoyiannaki, Outra, & Petridis, 2016). For instance, Amora offers tomato ketchup under the 
brand name “Mr. Ketchup” (i.e., verbal anthropomorphism) targeted at children in containers 
depicting a male figure wearing a cape (i.e., graphical anthropomorphism) with a cap resembling 
a head and a cloven base resembling two feet (i.e., structural anthropomorphism). Another well-
known example of anthropomorphized package designs is the Coca-Cola contour bottle. This bottle 
has distinctive feminine proportions (i.e., structural anthropomorphism), which have appealed to 
consumers throughout the years (Lidwell, Holden, & Butler, 2010). The current research’s 
objective is to gain scientific understanding of consumer responses to the latter instance of 
structural anthropomorphism. Specifically, we aim to investigate how structural package design 
elements (i.e., package shapes) resembling human body figures aesthetically appeal to consumers.  
Central to our studies is the hypothesis that when consumers are exposed to a package 
shaped after a human body figure, the mental schema of the human body spontaneously becomes 
activated and that, in turn, accessible knowledge of the activated mental schema influences 
consumer responses. As such, we expect that packages shaped after an ideal human body figure 
systematically generate aesthetic appeal and, by extension, more favorable product evaluations. In 
 42 
 
addition, we argue that consumer responses to these anthropomorphic forms depend on the type of 
product that is being anthropomorphized. For gender-neutral products, we expect both male and 
female consumers to prefer packages resembling the ideal female or male body figure, while for 
gender-specific products, we expect packages resembling the ideal body figure of the products’ 
target user to be the most preferred. 
In proposing and testing these effects, we deliver several important contributions. 
Marketers’ practice of commonly endowing packages with anthropomorphic elements fits in with 
consumers’ predisposition to see human analogies (Epley, Waytz, & Cacioppo, 2007; Guthrie, 
1995). People are particularly likely to spontaneously anthropomorphize objects having humanlike 
facial features, such as eyes (Jipson & Gelman, 2007; Landwehr, McGill, & Herman, 2011) or a 
mouth (Landwehr et al., 2011). Although extant research deals with consumers’ evaluations of 
products incorporating humanlike facial features in their design (e.g., Aggarwal & McGill, 2007; 
Hur, Koo, & Hofmann, 2015; Keaveney, Herrmann, Befurt, & Landwehr, 2012; Kim, Chen, & 
Zang, 2016; Landwehr et al., 2011), the impact of packages resembling human body figures on 
product evaluations has, to our knowledge, not yet been the subject of experimental investigation. 
We thus extend research testifying to the effects of anthropomorphic elements in product and 
package design by focusing on a distinct type of structural anthropomorphism. 
Second, as the mechanism underlying the impact of the inclusion of humanlike facial 
features in product and package design is uniquely tied to this operationalization of 
anthropomorphism, we introduce a different mechanism. According to extant literature dealing 
with the effects of humanlike facial features incorporated in product and package design (e.g., Hur 
et al., 2015; Keaveney et al., 2012; Kim et. al., 2016), consumers spontaneously decode the facial 
expressions they recognize in the design elements. In turn, the decoded emotions impact 
consumers’ own emotional state, resulting in approach or avoidance behavior (Landwehr et al., 
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2011). For instance, when consumers recognize a smile in the grille of a car (i.e., grille pointing 
up), they tend to make more favorable evaluations compared to when they recognize a frown (i.e., 
grille pointing down) (Aggarwal & McGill, 2007; Landwehr et. al., 2011). Whereas decoding 
humanlike facial expressions in design results in the generation of positive and negative emotional 
responses, we posit that exposure to packages shaped after a human body figure generates aesthetic 
responses. Aesthetic responses (e.g., appeal) are different from emotional responses as they are 
limited to the simple gratification resulting from looking at a design (Bloch, 1995; Crilly, Moultrie, 
& Clarkson, 2004; Holbrook, 1980; Schifferstein & Hekkert, 2011). This renders the study of the 
impact of package shapes bearing resemblance to the human body theoretically distinct from the 
study of visual design elements bearing resemblance to humanlike facial features. 
Third, while prior research has primed consumers with a human schema to investigate the 
extent to which consumers anthropomorphize products, we do not activate the human schema 
beforehand in order to steer the visual processing of package designs. In a study of Aggarwal and 
McGill (2007), participants saw four soda bottles, which were identical versus different in size and 
which were labelled as a ‘product family’ (i.e., human schema prime) versus a ‘product line’ (i.e., 
object schema prime). Even though there is a high morphological similarity between bottles and 
the human body—the cap presenting the ‘head’, leading down to the ‘shoulders’ via the 
bottleneck—participants saw significantly more human analogies and evaluated the product more 
favorably when the bottles’ structural design (i.e., different sizes) was congruent with the activated 
human schema (i.e., ‘family members’).  In contrast, we argue and show that, when a structural 
design element bears a resemblance to human morphology, package design in itself can cause the 
human schema to become activated. By advancing a bottom-up view on the anthropomorphizing 
of package designs, we thus make a third contribution to the literature on anthropomorphism. 
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Finally, by referring to human mate selection theory to introduce a process explanation of 
the systematic appeal of packages shaped after ideal human body figures, our research extends the 
current stream of research aimed at uncovering the evolutionary roots of consumer preferences 
(e.g., Griskevicius & Kenrick, 2013; Hantula, 2003; Janssens et al., 2011; Meert, Pandelaere, & 
Patrick, 2014; Saad, 2013).  
The remainder of the article is structured as follows. First, we discuss the evolutionary 
psychology framework on which we build our hypotheses. To test our hypotheses, a series of five 
studies is presented. Finally, we discuss how our research offers theoretical as well as practical 
insights and how it paves the way for future research.  
 
2. Theoretical framework  
 
Anthropomorphism stems from the Greek words ánthrōpos (i.e., human) and morphē (i.e., 
form) and entails “attributing humanlike properties, characteristics, or mental states to non-human 
agents and objects” (Epley et al., 2007, p. 865). The current research centers on the impact of 
structural anthropomorphism, which is the use of “shapes, volumes, mechanisms, or arrangements 
that mimic the appearance and functioning of the human body” (DiSalvo, Gemperle, & Forlizzi, 
2005, p. 73). The anthropomorphized structural design element under our investigation is the 
package shape resembling a human body figure. When consumers are visually exposed to a 
package shaped after a human body, we expect that the mental schema of the human body will 
become activated and that knowledge related to the human body that is made accessible will impact 
consumer responses. For instance, prior research has found that visual exposure to objects with a 
thin, humanlike shape makes knowledge on the weight group which the anthropomorphic shape 
 45 
 
resembles accessible and that consumers who don’t belong to this weight group contrast from the 
weight group’s stereotypical behavior (Romero & Craig, 2016).  
Building on the general insight underlying evolutionary psychology that today’s human 
mind is shaped by mental mechanisms that have evolved through natural selection as adaptations 
to challenges encountered in the ancestral environment of the East African savanna (Buss, 2009), 
we argue that the mental schema of the human body is deeply embedded within the associative 
network. In order to increase chances of survival (i.e., detect potential enemies) and reproduction 
(i.e., detect potential mates), humans developed mechanisms to quickly detect bodily forms within 
their environment (Darwin, 1859; Guthrie, 1995). Due to the adaptive value from an evolutionary 
perspective, consumers are attuned to recognizing configurations resembling the human body 
(Darwin, 1859; Guthrie, 1995). When consumers observe a package shaped after a human body 
figure, the mental schema of the human body should thus become activated. 
H1:  Visual exposure to a package shape resembling a human body spontaneously 
activates the mental schema of the human body. 
Epley, Waytz and Cacioppo (2007) argue that when a non-human agent is being 
anthropomorphized, knowledge about human agents is likely to serve as a source of induction to 
interpret and evaluate the non-human agent. They claim that knowledge about human agents is 
more readily accessible than knowledge about the anthropomorphized non-human agent at the time 
of the evaluation, as this knowledge is acquired earlier during development and is more deeply 
embedded. A prediction on how accessible knowledge stemming from the activation of the human 
body schema affects consumer responses to anthropomorphized package shapes can be derived 
from human mate selection theory. According to this theory, people rely on bodily indicators when 
selecting a potential mate. As reproductive fitness cannot be directly observed, people select mates 
based on their waist-to-hip ratio (Singh, 1993a). The waist-to-hip ratio, that is the division of the 
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circumference of the waist by the circumference of the hips, is a function of testosterone and 
estrogen levels (i.e., low (high) WHR indicates high estrogen (testosterone) levels) (Lidwell et al., 
2010). Human mate preferences evolved in favor of a low waist-to-hip ratio for women (i.e., .70) 
and a high waist-to-hip ratio for men (i.e., .85 to .95) as these ratios are indicative of reproductive 
fitness (Dixson, Grimshaw, Linklater, & Dixson, 2011; Singh, 1993a; Singh, 1995). These 
preferred WHRs can also be designated with terms like hourglass-shaped and V-shaped body 
figures, which today are judged as the most physically attractive by both men and women 
(Furnham, Tan, & McManus, 1997; Singh, 1993a, 1993b; Singh & Singh, 2011). In line with Epley 
and colleagues (2007), we suggest that consumers are more likely to draw on criteria that guide the 
evaluation of humans versus non-humans when judging products. That is, we expect consumers to 
rely on shape cues when forming an aesthetic impression of package designs in the same manner 
as they rely on shape cues when determining the physical attractiveness of humans. In sum, we 
thus claim that the evolved visual penchant for hourglass-shaped body figures for women and V-
shaped body figures for men guides aesthetic impressions of package designs, resulting in a 
systematic aesthetic appeal to packages shaped after these figures. 
H2:  Packages of which the shape resembles an ideal human body figure generate more 
aesthetic appeal than other packages. 
In addition, we posit that the extent of aesthetic appeal of packages shaped after the ideal 
female body figure (i.e., hourglass-shaped packages) and the ideal male body figure (i.e., V-shaped 
packages) might depend on the type of product of which the package shape is being 
anthropomorphized. For gender-neutral products, which are generally thought to be appropriate for 
use by both genders (e.g., soft drinks) (Browne, 1998), we expect that both package shapes will 
appeal to male and female consumers, as research on the physical attractiveness of male and female 
bodies varying in WHR found that not only potential mates but also same-sex individuals consider 
 47 
 
the female hourglass-shaped and the male V-shaped body figures physically the most attractive 
(Furnham et al., 1997; Singh, 1993a, 1993b; Singh & Singh, 2011). However, when the product 
inside the anthropomorphized package is gender-specific, meaning that the product is generally 
thought to be more appropriate for use by one or the other gender (Browne, 1998), we expect a 
gender-schema congruity effect to occur. Examples of typical gender-specific products are personal 
care products, grooming products and cosmetics. We argue that, when a product is shaped after the 
ideal male (female) body figure, the mental schema of the male (female) body will be activated. In 
line with a study of Hende and Mugge (2014) showing that congruence between a human gender 
schema activated by a promotional message and the consumer’s gender positively affects product 
evaluations, we expect that the activation of a human schema congruent with the target user’s 
gender will increase the package’s aesthetic appeal. Buying gender-specific products including 
design elements referring to the consumers’ own gender can help to establish and express their 
gender identity (Darden & Reynolds, 1971). We thus expect consumers to favor packages shaped 
after the ideal body figure of their own gender over packages shaped after the ideal body figure of 
the other gender as consumers have the motivation to select products that are congruent with the 
concept of their self (Sirgy, 1982) and their in-group (White & Dahl, 2007). Our theorizing results 
in the following hypothesis: 
H3: Male (female) consumers are more aesthetically appealed by packages of which the 
shape resembles the ideal male (female) body figure over packages of which the 
shape resembles the ideal female (male) body figure when the product inside the 
package is gender-specific. 
The systematic aesthetic appeal of packages endowed with an ideal human body figure 
might elicit a halo effect, whereby not only the attractiveness of the package design, but also 
specific product properties (e.g., product quality) are evaluated more positively. Research on 
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person perception has demonstrated that physically attractive persons benefit from various types 
of positive discrimination (Dion & Berscheid, 1974). For instance, they are assigned more socially 
desirable personality traits and are judged to be more intelligent (e.g., Eagly, Ashmore, Makhijani, 
& Longo, 1991; Langlois et al., 2000). We posit that this ‘what is beautiful is good’ heuristic that 
is often applied when evaluating persons also is applied when evaluating consumer goods 
(Bogaerts & Pandelaere, 2014; Raghubir & Greenleaf, 2006). Aesthetically appealing products 
tend to generate more favorable evaluations and a higher willingness to pay (Bloch, Brunel, & 
Arnold, 2003; Townsend & Sood, 2012). Similarly, we argue that when a product’s package is 
shaped after a physically attractive human body figure (i.e., the hourglass-shaped or V-shaped body 
figure), consumers will assign more positive properties to the product and, as a consequence, will 
opt for this product over alternative products. 
H4: Property perceptions of products inside packages of which the shape resembles an 
ideal human body figures are more favorable than those of products inside other 
packages. 
To summarize, figure 1 presents the conceptual model linking visual exposure to a package 
of which the shape resembles an ideal human body figure to evaluations of the products inside. 
 
 
Figure 1. Conceptual model of the effect of anthropomorphic package shapes 
on consumer responses 
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human body schema 
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To test our hypotheses, a series of five studies is presented. In study 1a and 1b, the findings 
of lexical decision tasks (Meyer & Schvaneveldt, 1971) reveal that visual exposure to a package 
shaped after a human body figure spontaneously activates the mental schema of the human body 
(hypothesis 1). Next, studies 2a and 2b demonstrate that packages of gender-neutral consumer 
goods that are shaped after the ideal female or male body figure generate more aesthetic appeal and 
favorable property perceptions (hypotheses 2 and 4). Finally, study 3 tests hypothesis 3, stating that 
when a package of a gender-specific consumer good is being anthropomorphized, the package 
generates more aesthetic appeal when it is shaped after the ideal body figure of the target user.  
 
3. Study 1a  
 
The objective of the first study is to test the first step of the process (figure 1) which we 
deem to occur when consumers encounter a package of which the shape resembles a human body 
figure. Specifically, we intend to investigate whether the mental schema related to the human body 
is spontaneously activated due to the mere exposure to a humanlike package shape. To this end, 
we set up a lexical decision task, which is a suitable measure for studying spreading of activation 
effects within the associative network (Meyer & Schvanveldt, 1971). In a lexical decision task, a 
string of letters appears in the middle of the computer screen and participants have to categorize 
the letter string as being an existing word or a non-word. When participants first process a stimulus 
that is associated with target words that need to be categorized during the lexical decision task, the 
categorization of these target words should be facilitated. Faster responses to target words related 
to a specific concept are indicative of heightened activation of the concept’s mental schema 
(Baldwin & Meunier, 1999; Miesler, Landwehr, McGill, & Herrmann, 2011). Accordingly, faster 
responses to target words related to the human body are indicative of spontaneous activation of the 
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mental schema related to the human body. Hence, we expect that visual exposure to a package of 
which the shape resembles a human body figure spontaneously activates the mental schema of the 
human body, which should be represented by faster responses to target words related to the human 
body during the lexical decision task. 
3.1 Participants and procedure 
A lexical decision task (Meyer & Schvaneveldt, 1971) was set up in the consumer lab of a 
large Western-European University. Before the lexical decision task started, 132 students (48 
males; MAge = 21.38, SD = 4.48) were randomly shown an advertisement of Coca-Cola with the 
slogan ‘Choose Happiness’ that either portrayed a woman with an hourglass-shaped body figure, 
an hourglass-shaped Coca-Cola bottle (i.e., anthropomorphized package) or a Coca-Cola can (i.e., 
non-anthropomorphized package) (see Appendix A). Participants rated to what extent the 
advertisement matched the overall communication strategy of the Coca-Cola brand on a seven-
point semantic differential scale.  
In a seemingly unrelated task, participants had to categorize letter strings appearing in the 
center of their computer screen as being an existing word (press I) or a non-word (press E). They 
were instructed to do this as fast as possible without making mistakes. The set of target words 
included nine neutral words and nine words related to the female body (e.g., hips, breasts; see 
Appendix C for full list). The mean word length (Mlength = 5.88) was equal for both types of target 
words. Participants completed three practice trials in order to familiarize themselves with the task, 
before completing 18 test trials. When participants allocated the letter strings to the wrong category, 
they automatically proceeded to the next trial after a red cross appeared in the middle of the screen. 
On each trial, the response latency was recorded in milliseconds. Spontaneous female body schema 
activation can then be inferred from response latencies on trials including target words related to 
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the female body while accounting for individual differences in response speed as captured in the 
latencies on trials including neutral words. 
3.2 Results and discussion 
Only response latencies on test trials in which the letter string was categorized correctly 
were included in the analysis (3.71% error rate across test trials; Ncorrecttrials = 4853). A multilevel 
model accounting for participant-level effects, and estimating the effect of exposure to the 
advertisements on response latencies on correct trials including target words related to the female 
body (F(2,135.47) = 4.14, p =.018), was tested. This model also controls for individuals’ response 
speed by including a covariate representing each participant’s mean response latency to neutral 
target words (F(1,136.90) = 56.12, p <.001). Most importantly, results show that participants who 
saw the advertisement portraying the hourglass-shaped Coca-Cola bottle before the lexical decision 
task responded equally fast to the target words related to the female body (Mbottle = 696.89 ms, SD 
= 187.27) as those who saw the advertisement portraying the woman with an hourglass-shaped 
body figure (Mwoman = 695.38 ms, SD = 183.60; t(135.85) = -.07, p = .947), but significantly faster 
than participants who saw the advertisement portraying the non-anthropomorphized Coca-Cola can 
(Mcan = 754.52 ms, SD = 191.06; t(135.18) = 2.45, p = .016). 
The results offer experimental evidence supporting hypothesis 1. Indeed, visual exposure 
to a package of which the shape resembles a human body figure spontaneously activates the schema 
of the human body as fast as when one is exposed an actual human body and significantly faster 
than when one exposed to a package without an anthropomorphized shape. The schema activation 
speed measured by the lexical decision task is also indicative of consumers’ tendency to 
anthropomorphize a package design (Miesler et al., 2011). To our knowledge, we are thus the first 
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to provide empirical evidence for the claim that the mere visual exposure to shapes resembling a 
human body figure leads to spontaneous anthropomorphizing by the consumer. 
 
4. Study 1b  
 
The aim of study 1b is to replicate findings of study 1a. Specifically, we aim to demonstrate 
that both exposure to an hourglass-shaped package, resembling the ideal female body figure, and a 
V-shaped package, resembling the ideal male body figure, leads to heightened activation of the 
mental schema of the human body (hypothesis 1). In addition, we measure the anthropomorphized 
packages’ aesthetic appeal (hypothesis 2). 
4.1 Participants and procedure 
The study was conducted with 179 U.S. members of Amazon Mechanical Turk (99 males; 
MAge = 37.61, SD = 12.12). First, we randomly presented each participant one package of a gender-
neutral consumer good (i.e., tomato ketchup; see Appendix B for the results of a pretest). A tomato 
ketchup bottle was displayed, which was hourglass-shaped (i.e., shape resembles the ideal female 
body figure), V-shaped (i.e., shape resembles the ideal male body figure) or rectangular (see 
Appendix A). The volume of the different bottles was kept constant and was depicted on each 
package (i.e., 14 fl. oz). Participants were asked to rate the ketchup bottle’s aesthetic appeal 
(“unattractive–attractive”) on a nine-point semantic differential scale. 
Afterwards, participants proceeded to a lexical decision task (Meyer & Schvaneveldt, 
1971). Letter strings appeared in the center of their computer screen, which had to be categorized 
by the participant as being an existing word or a non-word. The existing target words consisted of 
nine neutral words and nine words related to the human body (e.g., body, waist; see Appendix C 
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for full list). The mean word length (Mlength = 5.88) was equal for both types of target words. Three 
practice trials and 18 test trials were completed by each participant. Response latencies were 
recorded in milliseconds. Heightened activation of the mental schema of the human body is 
indicated by faster and thus lower response latencies on the trials displaying the target words related 
to the human body. 
4.2 Results and discussion 
The impact of exposure to the anthropomorphized bottle shapes on response latencies on 
the test trials displaying the target words related to the human body was investigated by means of 
a multilevel model accounting for participant-level effects. The analysis only included the test trials 
in which letter strings were categorized correctly (5.28% error rate across test trials; Ncorrecttrials = 
6102). While controlling for individuals’ response speed by including a covariate representing each 
participant’s mean response latency to neutral target words (F(2,178.46) = 87.12, p < .001), we 
found that the shape of the ketchup bottle to which participants were first exposed had a differential 
impact on their performance during the lexical decision task (F(2,176.48) = 2.97, p =.054). 
Specifically, we can observe that participants who rated the hourglass-shaped (Mhourglass-shaped = 
656.00 ms, SD = 251.54) or the V-shaped (MV-shaped = 649.53 ms, SD = 258.85) ketchup bottle 
before the lexical decision task responded equally fast to the target words related to the human 
body (t(175.83) = .24, p = .814), but faster than participants who had rated the rectangular ketchup 
bottle (Mrectangular =  710.84 ms, SD = 256.75; resp. t(174.65) = 1.99, p = .048 and t(179.04) = 2.21, 
p = .028). These findings support hypothesis 1, as the visual inspection of a bottle of which the 
shape resembles an ideal human body figure spontaneously activates the schema of the human 
body faster than when one visually inspects a bottle having a rectangular shape. 
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A contrast test indicates that the two bottles of which the shape resembles one of the ideal 
human body figures (Mhourglass-shaped = 6.31, SD = 1.95; MV-shaped = 5.94, SD = 2.26) generated more 
aesthetic appeal than the rectangular bottle (Mrectangular = 5.21, SD = 2.15; t(176) = 2.72, p = .007). 
We thus offer preliminary evidence for hypothesis 2, which is further addressed in studies 2a and 
2b. 
 
5. Study 2a  
 
Studies 2a and 2b are set up to investigate how exposure to a package shape resembling an 
ideal human body figure affects consumer responses. The objective of study 2a is to test hypothesis 
2, stating that both male and female consumers are systematically appealed by packages that are 
shaped after the ideal female (i.e., hourglass-shaped packages) or male (i.e., V-shaped packages) 
body figure when the products inside the packages are gender-neutral. On top, we investigate 
whether these anthropomorphized package shapes positively consumers’ rating of product 
properties (hypothesis 4). 
5.1 Participants and procedure 
Ninety-five students participated in a within-subjects experiment that was conducted in the 
consumer lab of a large Western-European University (50 females; MAge = 20.41, SD = .88). 
Participants were asked to rate five packages of a fictive orange juice brand. We opted to 
manipulate orange juice packages as orange juice is generally considered to be a gender-neutral 
product (see Appendix B for the results of a pretest). Two of the five packages were respectively 
shaped after the ideal female (i.e., hourglass-shaped package) and ideal male (i.e., V-shaped 
package) body figures. We contrasted the evaluations of these packages with those of three other 
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packages of which the shape did not resemble an ideal human body figure (i.e., rectangular, 
triangular and oval packages) (see Appendix A). The volume of the packages was kept constant 
and was depicted on each package (i.e., 20 cl).  
Pictures of the five orange juice packages were presented to each participant in random 
order. For each package, aesthetic appeal (“unattractive–attractive”) and perceived usage 
convenience (“inconvenient–convenient”) were measured on nine-point semantic differential 
scales. Participants also indicated the perceived tastiness (“tastes bad–tastes good”) of the orange 
juice inside the packages on a nine-point semantic differential scale. Afterwards, we presented the 
five different packages at once and asked participants to indicate which package they favored. 
5.2 Results and discussion 
Repeated Measures ANOVAs were conducted to study the impact of the different package 
shapes on aesthetic appeal, perceived tastiness and perceived usage convenience. The extent to 
which the different packages appealed to the participants was not moderated by gender (F(4,372) 
= .45, p = .770). The data (Table 1) confirm hypothesis 2. A contrast test indicates that both the 
package of which the shape resembles the ideal female body figure (i.e., hourglass-shaped package) 
and the package of which the shape resembles the ideal male body figure (i.e., V-shaped package) 
generated significantly more aesthetic appeal compared to the three other packages (F(1,94) = 
37.18, p < .001). A second contrast test shows that orange juice inside these two packages was also 
perceived to be tastier compared to the three other packages (F(1,94) = 19.15, p < .001). A third 
contrast test reveals that the hourglass-shaped package and the V-shaped and rectangular package 
are also considered to be easier to drink from than the triangular and oval package (F(1,94) = 39.89, 
p < .001).  
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Table 1. Study 2a: means, standard deviations and % of participants preferring the package 
 hourglass-
shaped 
V-shaped rectangular triangular oval 
Aesthetic 
appeal 
6.35a 
(1.49) 
6.32a  
(1.55) 
5.60b 
(1.85) 
5.44b 
(2.01) 
5.50b 
(1.88) 
Tastiness 6.36a 
(1.52) 
6.18a,b 
(1.44) 
5.94b 
(1.60) 
6.02b 
(1.50) 
5.96b 
(1.54) 
Usage 
convenience 
6.55a 
(1.69) 
6.20a 
(1.62) 
6.14a 
(1.93) 
5.09b 
(2.08) 
5.38b 
(2.00) 
Preference men 54.0% 38.0% 6.0% 2.0% 0% 
Preference women 69.0% 22.2% 2.2% 4.4% 2.2% 
Note. Means with different superscripts differ significantly (p ≤ .05). 
 
By means of a bootstrap analysis, we investigated the process underlying the positive 
impact of exposure to a package shape resembling an ideal human body figure (i.e., hourglass or 
V-shape) on taste perception formation (Montaya & Hayes, 2017). The results show that the effect 
of shaping a package after the ideal female or male body figure on taste perception formation is 
mediated by the extent of aesthetic appeal these packages generate (ab = .26, 95% C.I. = .117 to 
.423) but not by their perceived convenience (ab = .01, 95% C.I. = -.099 to 115) (figure 2). These 
results thus offer preliminary evidence that product properties are also evaluated more favorably 
when the package has an aesthetically appealing anthropomorphized shape (hypothesis 4). 
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Figure 2. Study 2a: parallel mediation model (* p < .05) 
While we find that both packages shaped after ideal (female or male) body figures are 
aesthetically more appealing, it appears that when consumers are forced to make a choice between 
all packages, a preference for the female form prevails. This is in line with previous research 
showing that both men and women tend to prefer feminine design elements when they are offered 
unisex products (McDonagh & Hekkert, 2004). It is unclear, though, whether these findings should 
be interpreted as the ideal female body figure being dominant over the ideal male body figure. 
Clearly, preferences are not solely influenced by aesthetic appeal. Usage convenience could also 
be an important determinant. Therefore, we are unable to exclude that perceived usage convenience 
of the hourglass-shaped package is also driving preferences in this study. 
 
6. Study 2b  
 
Study 2b was set up to replicate findings of study 2a and to control for usage convenience 
of the package undergoing the anthropomorphism. Second, the study was run between-subjects 
instead of within-subjects in order to avoid a demand effect. 
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6.1 Participants and procedure 
The study was conducted with 171 students in the consumer lab of a large Western-
European University (76 males; MAge = 22.12, SD = 5.43). Participants were told that a brand of 
toilet paper aims to expand its product portfolio by introducing a line of hand soap. Each participant 
viewed one prototypical hand soap pump bottle. A pretest revealed that hand soap is generally 
considered to be a gender-neutral product (see Appendix B). We opted to manipulate the shape of 
a pump bottle, as the pump eliminates the necessity to squeeze the bottle. This way, we could 
control for differences in usage convenience. Again, the hand soap pump bottle was either 
hourglass-shaped, V-shaped, rectangular, triangular or oval (see Appendix A). The volume of the 
different bottles was again kept constant. 
Similar to study 2a, the hand soap pump bottles’ aesthetic appeal (“unattractive–attractive”) 
and perceived usage convenience (“inconvenient–convenient”) were measured on nine-point 
semantic differential scales. Afterwards, the five pump bottles were presented simultaneously and 
participants had to indicate which hand soap pump bottle they favored. 
6.2 Results and discussion 
Table 2 presents mean perception ratings, standard deviations and preferences for the 
different bottles. Results from a one-way ANOVA show that all bottles were perceived as equally 
convenient to use (F(4,166) = .77, p = .547). The shape of the pump bottles influences their 
aesthetic appeal, though (F(4,166) = 3.19, p = .023). In line with results from study 2a, we can 
observe that the bottles of which the shape resembles the ideal female body figure (i.e., hourglass-
shaped package) and the ideal male body figure (i.e., V-shaped package) generated the most 
aesthetic appeal (t(166) = 3.35, p = .001) (hypothesis 2).  
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Table 2. Study 2b: means, standard deviations and % of participants preferring the package 
 hourglass-
shaped 
V-shaped rectangular triangular oval 
Aesthetic 
appeal 
6.47a  
(1.66) 
6.19a 
(1.55) 
5.31b 
(1.98) 
5.77a,b 
(2.00) 
5.29b 
(1.73) 
Usage 
convenience 
7.13a 
(.93) 
7.52a 
(1.05) 
7.35a 
(1.48) 
7.43a 
(1.25) 
7.57a 
(.91) 
Preference men 38.2% 18.8% 21.2% 10.5% 14.5% 
Preference women 51.6% 11.6% 9.5% 15.8% 11.6% 
Note. Means with different superscripts differ significantly (p ≤ .05). 
 
Again, preference for the hourglass-shaped package prevailed. However, a bootstrap 
analysis (Preacher & Hayes, 2008) shows that the preference for the hourglass-shaped package is 
not driven by the aesthetic appeals the hourglass-shapes package elicits (ab = .16, 95% C.I. = -.020 
to .504). Although study 2b is thus unable to confirm that aesthetic appeal elicited by the 
anthropomorphized package shape drives preference, it does replicate findings of study 2a. Our 
findings support the hypothesis that consumers are systematically appealed to packages of gender-
neutral consumer goods of which the shape resembles one of the ideal human body figures 
(hypothesis 2). 
 
7. Study 3  
 
In the previous studies, no interaction effect of package shape and participants’ gender was 
detected. However, we expect that aesthetic appeal will differ for men and women when packages 
of gender-specific products, such as personal care products, grooming products and cosmetics, are 
being anthropomorphized. When confronted with gender-specific products, we believe that the user 
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will seek for the package of which the shape is the most congruent with the user’s ideal body shape 
(hypothesis 3). In this case, we expect men to favor a package resembling the ideal male body 
shape (i.e., V-shaped package), while we expect women to favor a package resembling the ideal 
female body shape (i.e., hourglass-shaped package). The moderating role of the user’s gender on 
the effect of anthropomorphizing the package shape of a gender-specific product on aesthetic 
appeal is therefore further investigated in this study. 
7.1 Participants and procedure 
The study was conducted with 397 U.S. members of Amazon Mechanical Turk (207 males; 
MAge = 35.31, SD = 11.19). We opted to anthropomorphize the package of shower gel as this 
personal care product is considered to be gender-specific (see Appendix B for the results of a 
pretest). Fictitious shower gel bottles were designed, varying in anthropomorphic shape and target 
user (see Appendix A). Participants were randomly assigned to one of the between-subjects 
conditions (i.e., hourglass-shaped vs. V-shaped bottle) corresponding with their own gender (i.e., 
‘for women’ vs. ‘for men’). They were given the following scenario: “A multinational consumer 
goods company is planning to launch a new line of personal care products. They have developed 
prototypical packages for their new products. We would like to ask you some questions about one 
of the prototypical packages for their new shower gel line”. Afterwards, a picture of the shower gel 
bottle was shown. 
Aesthetic appeal of the anthropomorphized shower gel bottle was first measured on a nine-
point semantic differential scale (“unattractive–attractive”). Next, participants rated the bottle’s 
perceived usage convenience on a three-item nine-point semantic differential scale (“difficult to 
squeeze–easy to squeeze”, “inconvenient–convenient”, “unhandy–handy”) (α = .74). The amount 
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participants were willing to pay for the shower gel bottle was also measured on a slider ranging 
from 0 to 10 U.S. dollar. 
7.2 Results and discussion 
Three Two-Way ANOVAs were conducted to study the impact of the anthropomorphic 
package shape and the user’s gender on aesthetic appeal, willingness to pay and perceived usage 
convenience. Results show that the effect of the anthropomorphic package shape on aesthetic 
appeal and willingness to pay is moderated by gender (resp. F(1,393) = 10.53, p = .001; F(1,393) 
= 32.31, p < .001). Simple effect tests reveal that women found the hourglass-shaped shower gel 
bottle more attractive (Mhourglass-shaped = 7.16, SD = 1.71) than the V-shaped shower gel bottle (MV-
shaped = 6.46, SD = 2.06; F(1,393) = 7.47, p = .007). They also reported to be willing to pay about a 
dollar more for the hourglass-shaped shower gel bottle (Mhourglass-shaped = $4.36, SD = 1.71) than for 
the V-shaped shower gel bottle (MV-shaped = $3.35, SD = 1.68; F(1,393) = 18.17, p < .001). Men, on 
the other hand, were more appealed by the V-shaped shower gel bottle (MV-shaped = 6.65, SD = 1.63) 
than the hourglass-shaped shower gel bottle (Mhourglass-shaped = 6.19, SD = 1.66; F(1,393) = 3.38, p 
= .067). Their willingness to pay for the V-shaped shower gel bottle (MV-shaped = 4.45, SD = 1.61) 
was significantly higher than for the hourglass-shaped shower bottle (Mhourglass-shaped = 3.60, SD = 
1.49; F(1,393) = 14.20, p < .001). Moreover, a bootstrap analysis (Hayes, 2013) assessing whether 
the interaction effect of the bottle’s shape and the user’s gender on willingness to pay is mediated 
by aesthetic appeal turned out significant. Both male (ab = .05, 95% CI = .001 to .154) and female 
(ab = -.06, 95% CI = -.179 to -.007) users wanted to pay more for a shower gel bottle of which the 
shape resembles their ideal body shape, as they found this bottle more appealing. 
Anthropomorphizing the shower gel bottle did not impact perceived usage convenience (F(1,393) 
= .14, p = .704). 
 62 
 
In sum, we are able to confirm hypothesis 3 and conclude that both male and female 
consumers favor anthropomorphized shower gel bottles of which the shape is most congruent with 
their ideal body shape. Although our previous studies revealed that hourglass-shaped packages not 
only appealed to female, but also to male participants, the extent to which this package shape 
appeals to men diminishes when it is used for personal care products. We must remark that due to 
the fact that male (female) participants only saw shower gel bottles with the label ‘for men’ (‘for 
women’), the male (female) participants have been more appealed to the V-shaped (hourglass-
shaped) package as its shape is most congruent with the label. In order to check the robustness of 
the moderating impact of the user’s gender on the effects of anthropomorphizing the package shape 
of gender-specific consumer goods, future studies should avoid this confound and thus use 
packages without a gender label as stimuli. 
 
8. General discussion  
 
The central aim of the current paper is to offer insights in consumer responses after exposure 
to anthropomorphized package designs of consumer goods bearing resemblance to human body 
figures. To this end, we draw on an evolutionary psychology framework that argues that 
consumers’ aesthetic appeal to package designs might be shaped by deeply embedded mental 
mechanisms developed to increase chances of reproduction. Specifically, we shed light on the 
effectiveness of applying evolutionary relevant shapes, which are figures of attractive male and 
female bodies, to the package design of both gender-neutral and gender-specific consumer goods. 
By means of lexical decisions tasks (Meyer & Schvaneveldt, 1971) (study 1a and 1b), we first 
demonstrate that exposure to the shape of a gender-neutral product package resembling an ideal 
human body figure spontaneously activates the human body schema in the mind of the consumer. 
 63 
 
Next, studies 2a and 2b demonstrate that shaping the package of a gender-neutral product after the 
ideal female or male body figure is an effective design tactic to increase package appeal. 
Specifically, our findings show that both male and female consumers are systematically more 
appealed by hourglass-shaped and V-shaped packages and evaluate the products inside these 
package more favorably. Finally, study 3 shows that, when the package shape of a gender-specific 
consumer good is being anthropomorphized, aesthetic appeal and willingness to pay is the highest 
when the anthropomorphized package shape is congruent with the ideal body figure of the target 
user’s gender. In this case, male consumers tend to favor a package resembling the ideal male body 
figure (i.e., V-shaped package), while female consumers tend to favor a package resembling the 
ideal female body figure (i.e., hourglass-shaped package). 
The present research contributes to four streams of research. First, the study of consumers’ 
systematic appeal to packages shaped after ideal human body figures extends literature testifying 
to the evolutionary roots of consumer preferences (e.g., Griskevicius & Kenrick, 2013; Hantula, 
2003; Janssens et al., 2011; Saad, 2013). Recent studies have shown that design preferences are 
often shaped by deeply embedded mental mechanism (Meert et al., 2014; Miesler et al., 2011), 
even though our current environment differs from the ancestral environments where these adaptive 
mental mechanisms evolved. For instance, research has shown that symmetry, which is considered 
a universal metric of facial attractiveness (Jones et al., 2001; Langlois et al., 2000), augments the 
attractiveness of abstracts designs (Cárdenas & Harris, 2006) and product designs (Creusen, 
Veryzer, & Schoormans, 2010). The physical attractiveness of facial symmetry, owing to its 
adaptive value from an evolutionary perspective, is thus abstracted and generalized to objects 
(Schifferstein & Hekkert, 2011; Tilburg et al., 2015). Likewise, designs having natural and organic 
(Bloch, 1995; Bar & Neta, 2006) or anthropomorphic (DiSalvo & Gemperle, 2003) elements have 
been shown to appeal to our innate instincts. For instance, cars having a front with enlarged, round 
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headlights resembling a baby’s facial features (e.g., Volkswagen Beetle and Mini Cooper) have 
been show to spontaneously elicit positive consumer responses (Miesler, Leder, & Herrmann, 
2011). Designs having baby-like elements spark the adaptive mental mechanism to detect and 
nurture infants, resulting in emotional responses that are often expressed in approach behavior, 
such as smiling (Lorenz, 1943). In a similar vein, we provide empirical evidence for the claim that 
package designs incorporating anthropomorphic shapes spark the adaptive mental mechanism to 
detect human body figures, which affects consumers’ aesthetic impressions of and appeal to the 
package design. 
 Second, the study of package shapes resembling human body figures offers a valuable 
addition to the literature on anthropomorphism. The omnipresence of anthropomorphism within 
the environment has generated discussion in various scientific fields, such as theology (Guthrie, 
1995), neurology (Gazzola, Rizzolatti, Wicker, & Keysers, 2007; Harris & Fiske, 2008), robotics 
(Bartneck, Kulić, Croft, & Zoghbi, 2009), organizational management (Aarum Andersen, 2008), 
and psychology (Epley et al., 2007, 2008). Within the domain of consumer behavior, a limited 
number of studies have addressed under which conditions consumers recognize human analogies 
in consumer goods and how this affects their responses. Their findings show that 
anthropomorphizing brands and products leads to better evaluations and liking (Aggarwal & 
McGill, 2007, 2012; Delbaere, McQuarrie, & Phillips, 2011; Keaveney et al., 2012; Kim & 
Kramer, 2015; Labroo, Dahr, & Schwarz, 2008; Landwehr et al., 2011; Puzakova, Kwak, & 
Rocereto, 2013), decreases risk perceptions (Kim & McGill, 2011; Waytz, Heafner, & Epley, 2014) 
and increases loyalty and commitment toward the brand or product (Chandler & Schwarz, 2010). 
Our research adds that anthropomorphizing a product’s package shape affects the evaluation of the 
product’s properties.  
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Third, our findings attest to the important role of visual package design elements in the 
formation of product evaluations (e.g., Bloch, 1995; Garber, Hyatt, & Boya, 2008; Raghubir & 
Greenleaf, 2006; SalgadoǦMontejo, Tapia Leon, Elliot, Salgado, & Spence, 2015). Specifically, 
there is a growing interest in how package shapes impact property perceptions (Becker, van 
Rompay, Schifferstein, & Galetzka, 2011; Orth & Malkewitz, 2008; Spence, 2012). We add to this 
by revealing the impact of anthropomorphized package shapes on perceptions of product properties 
(e.g., tastiness), but also on general product evaluations as captured by consumer’s willingness to 
pay for the product. 
Fourth, by demonstrating an interaction effect between the type of anthropomorphism (i.e., 
package shaped after the ideal female vs. male body figure) and the gender of the user (i.e., female 
vs. male user) of a gender-typed product, we also contribute to research on how product choice can 
be regarded as an expression of gender identity (e.g., Darden & Reynolds, 1971; White & Dahl, 
2007).  
Our results generate actionable insights for the fast moving consumer goods industry and 
retailers. When shopping for everyday consumer goods, consumers scan many packages from a 
distance in rapid succession at the point-of-purchase. They only have time to visually process the 
most noticeable package design elements of all available products when building their 
consideration set (Fenko, Schifferstein, & Hekkert, 2010; Garber et al., 2008). As consumer goods 
are becoming increasingly commoditized, differentiation efforts are shifting away from 
functionality toward less tangible properties, such as aesthetic appeal (Postrel, 2004; Reiman, 
Zaichkowsky, Neuhaus, Bender & Weber, 2010).Based on our findings, marketers will be able to 
capture competitive advantages by developing package designs that benefit from the human 
predisposition to be appealed by shapes resembling the ideal female and male body figure. 
Depending on the type of product (i.e., gender-neutral vs. gender-specific), we discuss which 
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package design strategies involving anthropomorphized package shapes are most effective to 
apply. Retailers, on the other hand, can cement relationships with their customers by adding 
aesthetically appealing packages, which often signal product quality, to their assortment. 
Our findings also raise several interesting issues to be addressed in future research. First, 
our investigation focused solely on the inclusion of humanlike body shapes in the package design 
of simple, low-involvement products. When the product is complex and/or important to consumers, 
it might be the case that consumer respond more strongly to the humanlike shapes incorporated in 
the product’s design as earlier research has demonstrated that consumers tend to anthropomorphize 
these products more due to a greater motivation to understand these products and to interact with 
them (Hart, Jones, & Royne, 2013). On the other hand, it might be possible that evolutionary 
triggered aesthetic appeal only impacts product evaluations under low-involvement conditions 
when consumers base their product choices less on conscious thought (Miesler et al., 2011). The 
findings of our study thus could have limited generalizability until validated alongside complex, 
high-involvement products. 
Second, a potential congruity effect between anthropomorphized package shapes and brand 
personality could further be explored. Like humans, brands have a personality. Brands can convey 
feminine versus masculine personality traits to the consumer (Grohmann, 2009). Consumers’ 
impressions of a brand’s personality are influenced by the brand’s package design (Orth & 
Malkewitz, 2008). For instance, massive package designs with angular elements are found 
appropriate to express toughness and ruggedness, which are masculine traits (Berlyne, 1976; Orth 
& Malkewitz, 2008; Tilburg, Lieven, Herrmann, & Townsend, 2015). In a similar vein, we argue 
that humanlike body shapes incorporated in a brand’s package design should be congruent with 
consumers’ existing impressions of the brand’s personality in order to produce favorable responses. 
For instance, we expect consumers to favor packages resembling the ideal male body figure over 
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packages resembling the ideal female body figure when the brand mainly conveys masculine 
personality traits.  
Likewise, future research could also study whether the aesthetic appeal of 
anthropomorphized package shapes depends on the type of functional benefits consumers value for 
the product category under investigation (Luchs, Naylor, Irwin, & Raghunathan, 2010). When a 
product category is mainly bought for its gentleness-related attributes (e.g., fabric softeners), the 
aesthetic appeal of the anthropomorphized package shape will probably be stronger when the shape 
resembles the ideal female body figure. On the other hand, when consumers value strength-related 
attributes for the product category (e.g., energy drinks), they will probably be more appealed by a 
package shape resembling the ideal male body figure. We expect this congruity effect to occur as 
consumers might transfer the positive association between females and softness and between males 
and strength from the context of persons to products. 
All studies were conducted online. However, product evaluations tend to be more informed 
when consumers are also able to touch the product (Peck & Childers, 2003). Future research could 
investigate the impact of package shapes resembling human body figures in an offline environment, 
where products are more vivid (Huyghe, Verstraeten, Geuens, & Van Kerckhove, 2017) and 
consumers are better able to imagine using the product. For some products, it might be the case 
that an anthropomorphized package shape is perceived to impede usage convenience. Research has 
shown that an aesthetically appealing design can compensate for only minor flaws in functionality 
(Hagtvedt & Patrick, 2014). Hence, we expect that incorporating anthropomorphic shapes in the 
package design of consumer goods can lead to unfavorable responses when the anthropomorphized 
package seems less convenient than the available alternatives, even when the package looks 
aesthetically more appealing. 
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Fifth, consumer responses to package shapes resembling the human body figure might also 
depend on the width of the anthropomorphized packages. Research has shown that perceptions of 
a person’s physical attractiveness mainly depend on the person’s body fat distribution (i.e., waist-
to-hip ratio), but also on the person’s overall body fat (Singh, 1994). Persons with a healthy BMI 
are often considered to be physically more attractive (Singh, 1994) and more competent (Rothblum, 
Brand, Miller, & Oetjen, 1990) than overweight and obese persons. Similarly, it might be the case 
that thinner hourglass- and V-shaped packages generate more aesthetic appeal and favorable 
product evaluations than their wider counterparts. Further research could thus investigate the 
potential moderating role of package width on consumer responses to anthropomorphic package 
shapes. 
A final issue involves the realism of the anthropomorphized package shape. In our studies, 
the package designs under investigation incorporated an abstract representation of a physically 
appealing human body. Sometimes, package designs incorporate more realistic representations of 
the human body. For instance, fragrances of Jean-Paul Gaultier come in bottles that visibly 
resemble the male or female torso (i.e., structural anthropomorphism), often appearing to be 
wearing clothing (i.e., graphical anthropomorphism). However, the uncanny valley theory (Mori, 
1970) states that when an anthropomorphized object looks very realistic, people tend to identify 
the object as artificial and will respond negatively to the anthropomorphism. Further research could 
investigate the moderating role of the realism of anthropomorphized package designs on consumer 
responses. Nevertheless, the reported results consistently indicate that subtle references to ideal 
human body figures are effective to increase package appeal. 
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10. Appendices  
10.1 Appendix A. Stimuli 
Study 1a 
                    
Advertisements portraying woman having an hourglass-shaped body figure (left), hourglass-
shaped package (middle) and rectangular package (right) 
 
Study 1b 
  
Hourglass-shaped package (left), V-shaped package (middle) and rectangular package (right) 
 
Study 2a 
                
Hourglass-shaped and V-shaped packages (left) and rectangular, triangular and oval packages 
(right) 
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Study 2b 
                 
Hourglass-shaped and V-shaped packages (left) and rectangular, triangular and oval packages 
(right) 
 
 
Study 3 
                                       
Hourglass- and V-shaped packages for female users (left) and hourglass- and V-shaped packages 
for male users (right) 
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10.2 Appendix B. Pretest gender-neutral versus gender-specific consumer goods 
Measured on a 5-point semantic differential scale (“gender-neutral–gender-specific”) 
Definitions 
A gender-neutral product is a product that is suited for use by both men and women. 
An example is ‘pasta’. 
A gender-specific product is a product that is suited for use by either men or women. 
An example is ‘underwear’. In general, underwear for men is different in design and often also 
different in material from underwear for women. 
 
Table 3. Pretest: results 
 Product M SD Test statistics 
Study 1a 
Study 1b 
soft drink 
ketchup 
1.63 
1.16 
1.06 
.63 
t(79) = -11.60, p < .001 
t(79) = -26.28, p < .001 
Study 2a  
Study 2b 
Study 3 
orange juice 
hand soap 
shower gel 
1.24 
2.23 
3.45 
.75 
1.40 
1.62 
t(79) = -21.01, p < .001 
t(79) = -4.97, p < .001 
t(79) = 2.48, p = .015 
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10.3 Appendix C. LDT target words related to the female/human body 
 
Study 1a (in Dutch) 
nine words related to the female body 
Study 1b (in English) 
nine words related to the human body 
Dutch words English translation Dutch translation English words 
buik belly buik belly 
lichaam body lichaam body 
boezem breast boezem breast 
billen buttocks billen buttocks 
figuur figure figuur figure 
heupen hips heupen hips 
silhouette silhouette silhoutte silhouette 
taille waist taille waist 
vrouw woman borstkas chest 
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CHAPTER III: 
‘NUTRITION IN DISGUISE’ 
MAKING HEALTHY FOOD LOOK TASTY WITH SURFACE 
MIMICRY 
 
1. Introduction  
 
A product’s exterior form or design is a key determinant of its commercial success 
(Black & Baker, 1987; Bloch, 1995; Gemser & Leenders, 2001). When shopping for everyday 
groceries, consumers tend to base their impressions of the available products on the products’ 
visual appearance (Berkowitz, 1987; Crilly, Moultrie, & Clarkson, 2004). That is, consumers 
rely on visual design properties, such as shape and color, to form perceptions pertaining to the 
product’s content, quality and use (Becker, van Rompay, Schifferstein, & Galetzka, 2011). 
Product design thus serves as an essential communication vehicle to proactively convey product 
property information at the point-of-purchase (Berkowitz, 1987; Bloch, 1995). The current 
paper advances that surface mimicry—designing one product to look like another product— is 
an effective technique to communicate product property information to consumers. More 
specifically, we posit that due to the inclusion of a visual property of a product into the design 
of another target product, surface mimicry induces property mapping: a thinking style which 
leads consumers to transfer property information from one product onto another. In turn, we 
argue that this mapping of property information alters consumers’ existing perceptions of the 
target product’s properties. 
In proposing and testing the effects of surface mimicry on perception formation, this 
research makes important theoretical contributions. First, the observed effects of surface 
mimicry add to the literature testifying to the potential of visual design properties to 
communicate product property information (Creusen & Schoormans, 2005). Earlier research 
has focused on how graphical design properties, such as color (e.g., Francis, 1995; Garber, 
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Hyatt, & Starr, 2000) and imagery (e.g., on-pack product pictures (Underwood & Klein, 2002)), 
and structural design properties, such as size (e.g., package elongation (Raghubir & Krishna, 
1999)), shape (e.g., natural product shapes (Berkowitz, 1987); attention-grabbing package 
shapes (Folkes & Matta, 2004); rounded vs. angular package shapes (Spence & Gallace, 2011)), 
and proportions (e.g., the ratio of the sides of a rectangular product/package design (Raghubir 
& Greenleaf, 2006)) impact perceptions pertaining a product’s properties (e.g., volume, flavor). 
To our knowledge, the effect of mimicking these visual properties and applying them to the 
design of another product on perception formation has not yet been addressed within the domain 
of consumer behavior. 
Second, to date, only one study has addressed how consumers conceptually relate 
objects together by studying evaluations of hybrid products. Rajagopal and Burnkrant (2009) 
found that manipulating participants’ processing style, by priming a property mapping mindset, 
led consumers to ascribe multiple category beliefs to hybrid products. The current study instead 
focuses on surface mimicry as an intervention that could in itself instigate a property mapping 
process and as such considers an antecedent rather than consequence of property mapping. 
Finally, by showing that exposure to surface mimicry can incite a cognitive process (i.e., 
property mapping), we are able to present a rare instance of contentืprocess priming, which 
is described as an underresearched type of priming in a review article by Janiszewski and Wyer 
(2014). This article is thus also a valuable addition to literature on priming effects. 
The potential of surface mimicry to communicate product property information is 
demonstrated by applying the technique to the design of healthy food products. In contrast to 
unhealthy food products, healthy food products often are perceived as poor tasting (Belei, 
Geyskens, Goukens, Ramanathan, & Lemmink, 2012; Stroebe, Van Koningsbruggen, Papies, 
& Aarts, 2013). Therefore, we copy a visual property that is prototypical for a tasty but 
unhealthy food product (e.g., product shape, package or serving mechanism) for application to 
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the design of a healthy food product in order to communicate that the healthy product also is 
tasty. Despite the increased availability of healthy food options and the heightened awareness 
of the importance of maintaining a healthy diet, the prevalence of overweight and obesity 
continues to increase (Dobbs et al., 2014). According to the World Health Organization, 39% 
of the adult population worldwide was overweight, and 13% was obese in 2014 (WHO, 2014). 
These rates are indicative of consumers’ ongoing struggle to choose healthy foods over tasty 
but unhealthy alternatives. Traditional policy measures, including health awareness campaigns, 
fat taxation, and labeling regulation, seem to fall short in guiding food choice and preventing 
excess weight gain (Dobbs et al., 2014; OECD, 2014; Roberto, Pomeranz, & Fisher, 2014). 
Therefore, researchers should search for new strategies to spur healthy food choices and tackle 
the overconsumption of energy-dense foods low on nutritional value. The study of surface 
mimicry as a design intervention to nudge consumers into making better food choices is thus 
practically relevant. 
 
2. Theoretical Framework  
 
2.1 Surface mimicry 
Product design serves as a powerful communication tool at the point-of-purchase. When 
moving down the aisles of a grocery store, consumers scan many products from a distance in 
rapid succession. They look at the larger visual design properties, such as color and shape, 
before they are able to read any detailed product information (Becker et al., 2011; Garber, Hyatt, 
& Boya, 2008). These visual design properties often serve as cues on which consumers rely to 
make quick inferences about experience properties (i.e., attributes difficult to evaluate prior to 
purchase, such as a product’s taste) (Berkowitz, 1987; Folkes & Matta, 2004), even when they 
are not valid indicators of such properties (Becker et al., 2011; van Herpen & Van Trijp, 2011). 
Therefore, marketers can design products and packages in such a way that their visual design 
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properties proactively generate desirable beliefs about experience properties (Bloch, 1995; 
Deliza & MacFie, 1996). In this respect, we aim to gain a scientific understanding of the 
communicative potential of surface mimicry, which is one particular type of mimicry.  
Lidwell, Holden and Butler (2010, p. 156) distinguish three basic types of mimicry 
which are often applied by product designers. The first type, behavioral mimicry, suggests that 
a product can “act like something else”. An example is the Furby doll, a toy that starts laughing 
when it is being tickled. Second, “making a design work like something else” is labeled 
functional mimicry. For example, keypads of push-button telephones were designed to mimic 
keypads of adding machines in order to facilitate the telephones’ usability. The final type of 
mimicry, central in this manuscript, is surface mimicry which is about “making a design look 
like something else”. Well-known examples of surface mimicry are Alessi’s iconic design 
products such as its octopus-shaped lemon squeezer and its parrot-shaped corkscrew. We 
advance that it is relevant to focus on the effects of surface mimicry as this type of mimicry 
manifests itself prior to experience with the product. Moreover, perceptions steered by this 
design intervention might have a significant impact on consumers’ purchase decisions. 
In evolutionary biology, mimicry refers to the act of copying the characteristics of 
objects, organisms, or environments and imitating the expressions and mannerisms of other 
species (Wickler, 1968). For organisms, mimicry is critically important as a communication 
strategy which has helped members of various species, including humans, survive (Chartrand 
& Bargh, 1999). Surprisingly, this potential of mimicry to communicate information to 
consumers has largely been ignored in academic research. To fill this gap, we examine whether 
mimicking a visual property prototypical for a product in the design of a target product alters 
the target product’s perceptions, in that they are assimilated with the mimicked product’s 
properties. This proposition is based on the idea that surface mimicry primes a process of 
property mapping. 
 89 
 
2.2 Property mapping 
In essence, surface mimicry is about the combination of ‘the looks’ of two objects. To 
uncover how the integration of visual properties of different objects affects consumers’ 
cognitive processing of the new combination, we build on psycholinguistic insights on the 
interpretation of verbal combinations of two concepts (i.e., noun-noun combinations). The dual 
process theory of conceptual combinations (Wisniewski, 1996, 1997) distinguishes two 
processes that serve to interpret and ascribe meaning to verbal conceptual combinations: 
relational linking and property mapping. A relational linking process implies a thematic 
relations approach (Wisniewski, 1996, 1997), such that people search for a semantic 
relationship between two concepts (e.g., a whale boat can be interpreted as a boat used for 
whale watching). When engaging in property mapping, people instead take a salient property 
of one concept as a modifier of the other (e.g., a whale boat is interpreted as a boat shaped like 
a whale; Wisniewski, 1996, 1997).  
Relational linking and property mapping are both regularly used to make sense of new 
conceptual combinations. When the combined concepts show high similarity (e.g., when the 
concepts belong to the same superordinate category), property mapping appears to be the 
dominant interpretation process, whereas relational linking occurs more often in case of low 
similarity between the combined concepts. Wisniewski (1996, 1997) explains this as follows: 
the more similar two concepts are, the more communalities they share, and the easier it is to 
spot the alignable properties on which they differ. The values of these alignable properties 
might then be mapped from the modifier concept onto the head concept. For instance, consider 
the conceptual combination “zebra horse”. When comparing a zebra and a horse, people will 
easily see the communalities (e.g., four legs, identical body shape), but they will also notice 
that a zebra has stripes and a horse does not. Skin tone is thus the alignable property on which 
the animals differ. When making sense of “zebra horse”, they will map the skin tone of a zebra 
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onto a horse. The interpretation resulting from the property mapping process is thus “striped 
horse”. In case of dissimilar concepts (e.g., a whale boat), it is much more difficult to find 
alignable differences and therefore people tend to rely more on relational linking to interpret 
the conceptual combination. 
In case of surface mimicry, one object is depicted with a visual design property of 
another object. Even though the combination in casu occurs on a visual level, it seems likely 
that people will also process these combinations conceptually (i.e., they will try to make sense 
of the presentation). For instance, when object [Y] mimics the shape of object [X], an alignable 
visual design property (i.e., shape) is already mapped from object [X] onto object [Y]. 
Therefore, when being exposed to this instance of surface mimicry, people are triggered to 
engage in property mapping. Consequently, we argue that surface mimicry can prime a process 
of property mapping. When the mimicked object [X] and the target object [Y] are similar (i.e., 
they belong to the same superordinate category), we expect people to identify other alignable 
properties on which object [X] and [Y] differ while they try to ascribe meaning to their visual 
combination. The detection of these alignable properties broadens the scope for further property 
mapping.  
The idea that exposure to a visual stimulus could activate a cognitive process is 
recognized by Janiszewski and Wyer (2014) in a review article on priming. Content-process 
priming occurs when a prime stimulus not only activates content, but also process nodes within 
the associative network. The prime stimulus thus makes content associated with the prime more 
accessible, but also initiates a cognitive process that, in turn, influences judgements about the 
target stimulus. In sum, when consumers encounter surface mimicry, that is a target product 
mimicking visual design properties of another product, it may not only make content associated 
with the target and mimicked product more accessible, but also prime a property mapping 
process. 
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2.3 A healthy food marketing case 
The central aim of this paper is to demonstrate the potential of surface mimicry to 
communicate property information due to the priming of a property mapping process. To this 
end, we will use healthy food promotion as a highly relevant test case. Given that people 
continue to struggle to choose healthy over unhealthy food options, it is pertinent to investigate 
whether surface mimicry can nudge them into making better food choices. A key challenge in 
the search for interventions to foster healthy eating behavior is that many foods touted for their 
healthful properties are perceived by consumers as poor tasting (Belei et al., 2012; Stroebe et 
al., 2013). Raghunathan, Naylor, and Hoyer (2006) show that explicitly labeling foods as 
healthy leads to poor taste perceptions and reduces post-intake evaluations, choice, and 
consumption. Also, a study of Maimaran and Fishbach (2014) revealed that when instrumental 
benefits of foods are stressed, preschoolers evaluate the foods as less tasty, which undermines 
their intake. Consumers are thus rarely willing to compromise on taste in exchange for health 
benefits (Krutulyte et al., 2011; Verbeke, 2006). The relative overweighting of taste over health 
benefits in determining food choices means that inferior taste perceptions constitute an essential 
challenge to healthy food promotion. 
As such, it seems surprising that food marketing practitioners and scholars mainly 
consider interventions that accentuate the nutritional value of healthy food items (Bublitz & 
Peracchio, 2015; Chandon & Wansink, 2012). A notable exception comes from Bolthouse 
Farms, which launched the “Baby carrots, eat’em like junk food” campaign, using junk food–
style advertising and packaging to stimulate consumption of baby carrots. The company 
introduced snack packs that mimicked the look of potato chip bags and managed to increase 
sales of baby carrots by 10–12% compared with the previous year (McGray, 2011). In line with 
this real-world example and given that taste is the most important driver of food choice 
(Krutulyte et al., 2011; Verbeke, 2006), the present article aims to investigate whether designing 
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a healthy product to mimic a product typically perceived as tasty—by mimicking its shape, 
package or serving mechanism—can indeed convey that the healthy product also is tasty. 
Drawing on the Wisniewski’s (1996, 1997) dual process theory of conceptual combinations, 
we argue that upon exposure to a healthy product mimicking visual properties of a tasty product, 
consumers engage in a property mapping process. Ideally, this would lead to other properties, 
such as the good taste of the mimicked product, to be mapped onto the healthy product, leading 
to increased taste perceptions, and by extension, purchase intention, choice and consumption 
of the healthy product.  
 As stated earlier, an important determinant of property mapping is the existence of 
alignable properties. Wisniewski (1998) argued that two concepts having many alignable 
properties with different values (e.g., healthy and unhealthy foods share properties with equal 
or different values, such as tastiness and healthiness) provide a broad scope for property 
mapping. Whether the value of an alignable property of the mimicked product is mapped onto 
the target product likely depends on whether this property is salient (Aaker and Keller, 1990) 
and whether its mapping makes sense to the consumer. Unhealthy food products tend to be 
primarily associated with hedonic eating goals (i.e., the pleasure of eating tasty food products) 
(Aydinğlu & Krishna, 2011; Dhar & Simonson, 1999). In addition, the density hypothesis 
(Unkelbach et al., 2008) states that positively valenced knowledge is more densely structured 
in memory than negative knowledge, rendering positive taste associations to be easily activated 
and accessible. In addition, when consumers wonder why a marketer makes a healthy food 
product look like a tasty but unhealthy food product, it seems logical that the consumer will 
derive from the design intervention that the marketer wants to emphasize the healthy food 
product’s tastiness. Thus, when the design of a healthy food product incorporates visual 
properties of an unhealthy food product, the latter product’s tastiness is the alignable property 
most likely to be mapped onto the healthy target product. As such, we postulate that surface 
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mimicry can improve the existing taste perception of the healthy product, which is described 
by hypothesis 1. 
H1: Designing a healthy food product to mimic a food product that is typically 
perceived as tasty improves the existing taste perception of the healthy product.  
As outlined above, we argue that hypothesis 1 is likely to occur because surface mimicry 
sets a process of property mapping into motion. This expectation is captured in hypothesis 2. 
H2: Designing a healthy food product to mimic a food product that is typically 
perceived as tasty primes a property mapping process, causing the good taste of 
the mimicked product to be mapped onto the healthy product. 
Even when the tasty but unhealthy food product used as the template for surface mimicry 
is strongly characterized by a low nutritional value (e.g., fast food), we postulate that surface 
mimicry will probably not harm the existing health perception of the healthy food product that 
engages in the mimicry. First, it makes no sense that consumers would suppose that a marketer 
adopts surface mimicry in order to communicate that a healthy food product is actually less 
healthy. Second, consumers are constantly reminded of the high nutritional value of healthy 
food products, such as fruits and vegetables, so these existing health perceptions should be 
strong and difficult to alter (Pires & Agante, 2011). Although it seems unlikely that the existing 
health perception of the healthy food product undergoing the surface mimicry would be 
affected, from a theoretical point of view we cannot a priori exclude the possibility that the 
unhealthiness of the mimicked property can also be mapped onto the healthy target product. 
Therefore, we will also measure the influence of exposure to surface mimicry on health 
perception formation. 
The impact of surface mimicry on perception formation may also have more 
downstream, behavioral consequences. Consumers often base their food choices on 
perceptions, rather than on diagnostic information (Kardes, 1993; Raghunathan et al., 2006), 
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and perceived taste is the main driver of consumers’ purchase intentions toward food products 
(Mai & Hoffmann, 2015). Therefore, improved taste perceptions should translate into increased 
purchase intention and choice of the healthy product. Moreover, taste perceptions are central 
drivers of eating behavior (Chandon & Wansink, 2012; Herman & Polivy, 2014), such that they 
guide subsequent consumption experiences and determine food intake (Hurling & Shepherd, 
2003; Wadhera & Capaldi-Philips, 2014). We thus hypothesize that improved taste perceptions, 
owing to the property mapping process that is primed by the surface mimicry, stimulate 
purchase intention, choice, and consumption of the healthy food product undergoing the surface 
mimicry.  
H3:  Designing a healthy food product to mimic a food product that is typically 
perceived as tasty increases (a) purchase intention, (b) choice, and (c) intake of 
the healthy product. 
 To summarize, the conceptual framework underlying the impact of surface mimicry on 
perception formation and behavior is visualized in figure 1. 
 
 
 
 Figure 1. Conceptual framework underlying the effects of surface mimicry 
Finally, we delineate a boundary condition to the influence of surface mimicry on 
perception formation. We posit that the mapping of the good taste property only occurs in case 
the combination of the food products engaging in the surface mimicry seems appropriate. When 
the healthy food product and the mimicked product are appropriate for combination in a meal, 
the value of the healthy product’s taste property is assimilated with the value of the mimicked 
product’s taste property (as described in hypothesis 1). However, when the healthy food product 
and the mimicked food product are inappropriate for combination in a meal, we argue that a 
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contrast effect might be observed. Priming research has shown that blatant priming procedures 
elicit contrast effects on the impression formed of the target (Schwarz & Bless, 2007). 
Therefore, we postulate that, when the combination of the target food product and the mimicked 
food product seems unfamiliar and unpalatable to consumers, the design intervention will 
appear obtrusive to them and, consequently, might impair their perceptions of the target 
product.  
H4:  Designing a healthy food product to mimic a food product that is typically 
perceived as tasty improves (impairs) its existing taste perception when the 
combination of the two food products engaging in the surface mimicry is 
perceived as appropriate (inappropriate). 
The article presents a set of six experiments. In studies 1a and 1b, we first seek to 
establish that surface mimicry increases taste perceptions (hypothesis 1). To demonstrate that 
surface mimicry has behavioral implications, study 2a shows its impact on purchase intentions 
and deliberate choice of the healthy product, while study 2b registers its impact on vegetable 
intake (hypothesis 3). Study 3 shows that exposure to surface mimicry primes a property 
mapping process, which is the cognitive process that causes the good taste property of the 
mimicked product to transfer onto the target product (hypothesis 2). Finally, study 4 tests a 
potential boundary condition; perceiving the combination of the healthy food product and 
mimicked food product as appropriate is conditional on the assimilative effect of surface 
mimicry (hypothesis 4). 
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3. Study 1a: Impact of surface mimicry on perception formation  
 
Study 1a explores whether surface mimicry affects property perceptions of the product 
undergoing the mimicry. Specifically, we test whether designing a healthy food product to 
mimic a food product that is typically perceived as tasty improves taste perceptions of the 
healthy food product (hypothesis 1), without altering its health perceptions. To exclude that the 
effect of surface mimicry on perception formation is due to its surprising character—surface 
mimicry might elicit pleasure-related emotions that could positively influence product 
perceptions—two other forms of surface mimicry were included in the study design. 
Specifically, we include a condition in which a healthy food product mimics a different healthy 
food product, and one in which a healthy food product takes the shape of an unrelated object. 
According to our theorizing, none of both instances of surface mimicry should alter existing 
taste perceptions. In the first instance, both healthy products have alignable properties with 
similar values. As such, if it is the value of the mimicked product that is mapped onto the target 
product, this should not lead to a change in taste perceptions of the target product. Similarly, 
when a healthy product mimics a dissimilar object (e.g., a star), no alignable properties between 
the objects are likely to be detected, resulting in unaffected taste perceptions of the healthy 
product. In contrast, if surface mimicry influences product perceptions because of its 
unexpected, appealing nature, the effect should also be apparent in these two alternative 
instances of surface mimicry. 
3.1 Method 
One hundred ninety-three U.S. members of Amazon Mechanical Turk (98 men, 95 
women; MAge = 35.60, SD = 11.46) participated in an online study in return for a monetary 
compensation. The participants were randomly assigned to either the control condition or one 
of three surface mimicry conditions. In the surface mimicry conditions, participant saw an 
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advertisement presenting a piece of watermelon shaped (1) as a popsicle (i.e., healthy product 
mimicking a tasty but unhealthy product), (2) as an apple (i.e., healthy product mimicking 
another healthy product), or (3) as a star (i.e., healthy product mimicking a dissimilar object). 
The control advertisement portrayed a piece of watermelon in its regular shape (see appendix 
A for the stimulus material). In the condition in which the watermelon was designed to look 
like a popsicle, a popsicle stick was used as serving mechanism. In the other conditions, the 
watermelon was put on a skewer in order to keep perceived consumption convenience equal 
across conditions.  
Participants were asked to indicate how surprising the advertisement was to them on a 
single-item, nine-point semantic differential scale. Next, perceptions of the portrayed product’s 
tastiness (α = .88) and healthiness (α = .88) were measured on two-item ("tastes bad–tastes 
good," "unappetizing–appetizing") and five-item (e.g., "low in nutrients–high in nutrients," 
"high in calories–low in calories") nine-point semantic differential scales, respectively (Adams 
& Geuens, 2007). We also measured perceived consumption convenience on a single-item, 
nine-point semantic differential scale. Finally, the extent to which the product looked like a 
popsicle was measured on a single-item, five-point Likert scale. 
3.2 Results and discussion 
A pretest confirms that the combinations of the healthy target product (i.e., watermelon) 
with the tasty mimicked product (i.e., popsicle) and with the healthy mimicked product (i.e., 
apple) are perceived as appropriate (Appendix D). Table 1 presents an overview of the mean 
perception ratings and standard deviations in the different conditions. A planned contrast test 
reveals that participants associated the product’s design more with popsicles when it was 
presented on a popsicle stick versus on a skewer (t(189) = 9.37, p < .001). We thus can exclude 
that the control condition and the two alternative surface mimicry conditions made properties 
of a popsicle salient. Moreover, all products portrayed in the advertisements were perceived as 
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equally convenient to consume (F(3,189) = .94, p = .424). Another planned contrast test 
indicates that all advertisements portraying an instance of surface mimicry were found to be 
more surprising than the control advertisement (t(189) = 4.89, p < .001). 
To test hypothesis 1, we compared the surface mimicry condition in which the healthy 
product was shaped after a tasty but unhealthy product with the control condition and verified 
whether comparing the two alternative surface mimicry conditions with the control condition 
did not yield a similar effect. A planned contrast test reveals that participants only rated the 
tastiness of the watermelon higher compared to the control condition (Mcontrol = 7.15, SD = 1.57) 
when it was shaped after a popsicle (Mpopsicle = 7.82, SD = 1.35; t(92.01) = -2.26, p = .026). As 
expected, shaping a healthy product after another healthy product did not improve taste 
perceptions (compared to the control condition) as the mimicked product has a similar value on 
this property (t(87.86) = 1.48, p = .143). Shaping the watermelon after a star also did not affect 
existing taste perceptions (t(94.48) = .95, p = .344), suggesting that the positive impact of using 
a tasty mimic is not due to the surface mimicry’s surprising character. A final planned contrast 
test indicates that none of the surface mimicry conditions affected the existing health 
perceptions of the watermelon measured in the control condition (t(189) = -1.42, p = .156). 
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Table 1. Study 1a: Means and SD’s 
 Surface Mimicry Control 
 popsicle apple star   
 M SD M SD M SD M SD 
Association with 
popsicles 1 
3.02a 1.33 1.29b .71 1.82b 1.17 1.58b .92 
Convenience 2 6.87a 1.70 6.29a 2.15 6.82a 1.91 6.73a 1.78 
Ad surprise 2 5.19a  2.17 5.33a 1.79 5.71a 1.76 4.46b 2.18 
Tastiness 2 7.82a 1.35 6.59b 2.06 6.83b 1.73 7.15b 1.57 
Healthiness 2 6.86a 1.40 7.04a 1.49 7.28a 1.61 7.33a 1.03 
1 Variables measured on five-point scales; higher values reflect higher mean association 
ratings. 
2 Variables measured on nine-point scales; higher values reflect higher mean perception 
ratings. 
a,b Means with the same superscripts do not differ significantly (p > .05). Means with different 
superscripts differ significantly (p ≤ .05). 
 As expected, designing a healthy product to mimic a tasty product made the healthy 
product appear tastier (hypothesis 1). This instance of surface mimicry incited the mapping of 
the good taste property of the mimicked product onto the healthy product. In addition, no 
compensatory inferences arose in terms of product healthiness. Other forms of surface mimicry 
did not shift existing product perceptions. 
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4. Study 1b: Impact of surface mimicry on implicit taste associations 
 
With study 1b, we aim to provide more robust evidence for the claim that surface 
mimicry improves consumers’ existing taste perceptions of the healthy food product engaging 
in the mimicry (hypothesis 1). In order to exclude that participants would respond in a socially 
desirable way, we opted not to select a self-report measure of taste perceptions. Instead, we set 
up a Brief Implicit Association Test (BIAT) (Sriram & Greenwald, 2009), a computerized 
categorization task that uses response latencies to indicate the strength of the association 
between a target concept (e.g., healthy food) and an evaluative property (e.g., tastiness). With 
this test, we examine whether the strength of implicitly held taste associations of healthy food 
products depends on the visual presentation of these healthy food products (i.e., regular healthy 
foods versus healthy foods mimicking tasty foods). The BIAT also enables us to verify taste 
associations for four different healthy products, to help overcome the problem of idiosyncrasy. 
This test closely resembles a standard Implicit Association Test (IAT); it uses the same target 
concepts and evaluative properties, and it has similar stimulus-response mappings. However, 
unlike the standard IAT, the BIAT focuses on only one target concept and one evaluative 
property in each block (Sriram & Greenwald, 2009). 
4.1 Method 
The BIAT was completed by 109 students for partial course fulfillment, in the consumer 
laboratory of a Western European university (45 men, 64 women; MAge = 20.72, SD = 2.16). 
All participants were seated in isolated cubicles in front of desktop computers with azerty 
keyboards. The BIAT featured ‘healthy food’ and ‘unhealthy food’ as the target concepts and 
‘tasty’ versus ‘not tasty’ as the evaluative properties. All participants completed six 
categorization blocks, two of which were practice blocks that contained 12 trials in order to 
familiarize the participants with the task. Each of the four remaining blocks comprised 20 trials 
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that required participants to decide whether a focal stimulus, which appeared in the middle of 
the screen, did (press I) or did not (press E) belong to one of two focal categories. Participants 
were instructed to respond as fast as possible to each stimulus while avoiding mistakes. 
In each block, two focal categories were presented on top of the screen; one target 
concept (i.e., ‘unhealthy food’ or ‘healthy food’) paired with one positive evaluative property 
(i.e., ‘tasty’). As is customary in a BIAT, only one evaluative property appeared consistently 
throughout the different blocks, while the other one remained non-focal (i.e., ‘not tasty’). The 
focal property is then interchangeably paired with the unhealthy and healthy food categories. 
In the test phase, participants completed two times the compatible categorization block (i.e., 
‘unhealthy food’ paired with ‘tasty’) and two times the incompatible categorization block (i.e., 
‘healthy food’ paired with ‘tasty’). The presentation order of the categorization blocks 
alternated between participants.  
The focal stimuli appearing in the center of the screen consisted of four pictures of 
healthy food products, four pictures of unhealthy food products, four words related to good 
taste, and four words related to lack of good taste (see appendix B). To enable us to check 
whether the respondents associated healthy food products more strongly with tastiness when 
surface mimicry is applied, we created two versions of the BIAT. In one version, regular healthy 
food products appeared, while in the other version, the healthy food products were designed to 
mimic a tasty food product. The assignment of participants to the regular or the surface mimicry 
version of the BIAT was randomly determined. After participants completed the BIAT, they 
provided socio-demographic data. 
4.2 Results and discussion 
Perceived appropriateness of the combinations of the healthy food products with the 
tasty mimicked products which appeared in the surface mimicry condition were pretested and 
confirmed (Appendix D). We engaged in data cleaning prior to analyzing the data, using one 
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trial-level and one participant-level criterion (Greenwald, Nosek, & Banaji, 2003). First, all 
trials with response times longer than 10,000 milliseconds were dropped, and no lower tail 
treatment was performed. Second, four participants who responded incorrectly to more than 
30% of the trials in the test blocks were discarded entirely, as their error rates suggest they 
might have misunderstood the task. The average error rate for the remaining sample (N = 105 
(43 men); MAge = 20.70, SD = 2.13) was 8.6% (SD = .07, range 0–30%). 
To test if the implicit association between healthy food products and tastiness is stronger 
when surface mimicry is applied to the healthy food products, relative to no surface mimicry, 
we first computed D-measures as the difference between the mean latencies of all the trials of 
the compatible test blocks and all the trials of the incompatible test blocks, divided by the 
standard deviation of the latencies of the trials in these two blocks (Greenwald et al., 2003). 
The D-values range between -2 and +2; lower values imply a stronger association between 
healthy food and tastiness. The D-values were lower in the surface mimicry condition (Dmimicry 
= .39, SDmimicry = .45) than in the control condition (Dcontrol = .60, SDcontrol = .46; t(103) = 2.37, 
p = .020), indicating that participants implicitly associated healthy foods more strongly with 
tastiness when surface mimicry was applied (hypothesis 1). 
The results of study 1b acknowledge that consumers unconsciously draw on cues of a 
healthy product’s design to form perceptions of its tastiness. Our study showed a significantly 
stronger association between healthy foods and tastiness due to the application of surface 
mimicry. Thus, surface mimicry likely conveys the message that healthy food is appetizing to 
consumers. 
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5. Study 2a: Impact of surface mimicry on purchase intention and choice  
 
With study 2a, we aim to replicate the findings of the former studies by showing that 
surface mimicry can improve the taste perception of a healthy food product without 
compromising its health perception. Yet study 2a also expands our findings by demonstrating 
that the effect of surface mimicry affects more downstream variables like purchase intentions 
and choice of the healthy food product (hypothesis 3). 
5.1 Method 
A between-subjects design study included 120 U.S. members of Amazon Mechanical 
Turk (mTurk) (79 men, 41 women; MAge = 32.47, SD = 10.61). Each participant viewed four 
advertisements, in a random order, one of which being an advertisement for Zespri Kiwifruit. 
This target advertisement displayed either a regular kiwi or a popsicle-shaped kiwi (see 
appendix A). Perceptions of the healthiness and tastiness of the products portrayed in the 
advertisements were measured in the same manner as in study 1a (Adams & Geuens, 2007). To 
measure purchase intentions, we used a three-item, seven-point Likert scale (1 = “strongly 
disagree,” 7 = “strongly agree”; α = .89). 
Next, participants faced an apparently unrelated choice task, in which they had to 
imagine they were going to the supermarket to purchase five snacks to consume at home or 
work during the following week. They were offered an assortment of eighteen products: nine 
healthy and nine unhealthy snacks, including the healthy target product (i.e., kiwifruit) and the 
unhealthy mimicked product (i.e., a box of Popsicle ice pops). In a pretest (n = 89), a kiwi on a 
stick was shown and participants were asked to write down which food product was being 
mimicked. The pretest confirmed that most people recognized a popsicle (53.9%). It also 
showed that 16.9% of the participants were reminded of an ice cream bar on a stick (16.9%). 
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Therefore, we replaced one of the unhealthy snacks in the assortment with a box of Magnum 
ice cream bars. No budget restrictions or price information was provided. 
5.2 Results and discussion 
Perceived appropriateness of the combination of the healthy product and the tasty 
mimicked product was pretested and confirmed (Appendix D). As the results in table 2 show, 
the surface mimicry condition yielded significantly better taste perceptions (Mmimicry = 7.84, SD 
= 1.60) than the control condition (Mcontrol = 7.17, SD = 1.62; t(118) = -2.29, p = .024) 
(hypothesis 1). Again, perceived healthiness did not differ between conditions (t(118) = -92, p 
= .358). The data also support the claim that surface mimicry influences purchase intentions 
indirectly, through taste perceptions (hypothesis 3). Relative to participants in the control 
condition (Mcontrol = 5.06, SD = 1.52), participants in the surface mimicry condition expressed 
higher purchase intentions of the kiwi presented in the advertisement (Mmimicry = 5.68, SD = 
1.23; t(118) = -2.47, p = .015), an effect mediated by taste perceptions (ab = .19; 95% 
confidence interval = .016 to .373) (Preacher & Hayes, 2004). 
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Table 2. Study 2a: Results 
 Surface Mimicry Control 
 M SD M SD 
Tastiness 1 7.84a 1.60 7. 17b 1.62 
Healthiness 1 7.73a 1.37 7. 50a 1.31 
Purchase intention 2 5. 68a 1.23 5. 06b 1.52 
Choice % % 
Kiwifruit  49.1a 23.8b 
Popsicles  14.0a 6.3a 
Magnums 24.6a 19.0a 
Amount M SD M SD 
Healthy snacks 3.33a 1.39 3.48a 1.30 
Unhealthy snacks 1.67a 1.39 1.52a 1.31 
1 Variables measured on nine-point scales; higher values reflect higher mean perception 
ratings. 
2 Variables measured on seven-point scale; higher values reflect greater intentions.  
a,b Means with the same superscripts do not differ significantly (p > .05). Means with 
different superscripts differ significantly (p ≤ .05). 
Analyzing participants’ snack choices clarified that the surface mimicry condition 
prompted them to pick kiwifruit more often from the assortment (49.1%) than participants in 
the control condition did (23.8%, χ²(1) = 8.34 , p = .004) (hypothesis 3). We also observe that 
the total amount of healthy choices did not increase due to surface mimicry (t(118) = .58, p = 
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.563). Choice of the mimicked product (i.e., popsicles (χ²(1) = 1.96, p = .161) and ice cream 
bars (χ²(1) = .54, p = .464)) also did not differ significantly across conditions. Surface mimicry 
thus only fostered choice of the healthy food product that engaged in the mimicry.  
The results of study 2a show that exposure to an advertisement portraying a healthy 
food product designed to look like a product that is typically perceived as tasty translates into 
a higher purchase intention and choice of the healthy food product (hypothesis 3). Thus, surface 
mimicry may serve as a subtle tastiness cue that can persuade consumers to buy the healthy 
food product undergoing the design intervention. 
 
6. Study 2b: Impact of surface mimicry on food intake  
 
The objective of this study is to investigate whether surface mimicry can also spur 
healthy food intake (hypothesis 3). To that end, we apply surface mimicry to baby carrots and 
observe whether the surface mimicry induces respondents to eat more of the healthy vegetable. 
In addition, we aim to show that offering a tasty but unhealthy product mimicking another tasty 
product (i.e., a mimicked product with similar values on the taste property, as was the case in 
study 1a) does not increase consumption volume, again ruling out that the positive effect for a 
healthy product mimicking a tasty product is due to a generalized positive response to surface 
mimicry. 
6.1 Method 
In exchange for monetary compensation, 111 students at a Western European university 
(45 men, 66 women; MAge = 22.92, SD = 7.04) participated in a lab study in which they had to 
complete several tasks. Upon entering the lab, participants were seated in isolated cubicles to 
exclude the influence of the presence of others on their consumption. In the first task, either a 
healthy snack (i.e., 120 grams (4.23 ounces) of baby carrots) or an unhealthy snack (i.e., 30 
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grams (1.06 ounces) of Lays Mama Mia’s chips) was offered to all participants, after 
questioning them about food allergies and measuring their hunger level by means of a slider (0 
= “completely satisfied,” 100 = “extremely hungry”). The serving mechanism of the snacks was 
manipulated between subjects, such that the snacks were presented either on a white, stone plate 
(i.e., control conditions) or in a white, stone cone, which is a prototypical manner to present 
French fries in the country in which the study was conducted (i.e., surface mimicry conditions) 
(see appendix A).  
Participants were instructed to watch a short movie fragment, about which they would 
be questioned afterwards. While watching, they were free to eat as much of the snack as they 
wanted. After watching the movie fragment for 5 minutes and 38 seconds, participants were 
instructed to return the plate or cone to the supervisor before completing the questions on the 
fragment. The leftover snacks were weighed by the supervisor in order to calculate consumption 
volume. As a manipulation check, we asked the participants whether the snack had reminded 
them of French fries by means of an 11-point semantic differential scale. 
6.2 Results and discussion 
First, a two-way ANOVA was conducted to check whether the manipulation was 
successful. The results reveal a significant main effect of surface mimicry on the extent to which 
the snack reminded the participants of French fries (F(1,107) = 34.76, p < .001), which did not 
depend on the type of product that was undergoing the mimicry (F(1,107) = .62, p = .433). 
When the snack was presented in a French fry cone (Mmimicry = 7.76, SD = 3.11), the serving 
mechanism reminded the participants more of French fries compared to when the snack was 
presented on a plate (Mcontrol = 4.28, SD = 3.12). 
Results from a two-way ANCOVA show a differential impact of surface mimicry on 
consumption volume depending on the snack’s healthiness (F(1,106) = 4.06, p = .047) when 
participants hunger level was controlled for (F(1,106) = 4.83, p = .030). Specifically, simple 
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effect tests reveal that participants ate significantly more during the movie fragment when they 
received the baby carrots in a French fry cone (Mmimicry =  40.90 grams, SD = 28.77) than 
participants in the control condition (Mcontrol = 26.38 grams, SD = 17.11; F(1,106) = 8.40 , p = 
.005), which is in line with hypothesis 3. Offering the unhealthy snack in a French fry cone 
(Mmimicry = 14.11 grams, SD = 9.23) did not impact consumption volume (Mcontrol = 12.34 grams, 
SD = 8.67; F(1,106) = .01, p = .991).  
We conclude that surface mimicry is able to increase consumption volume when the 
target product and the mimicked product have alignable properties with dissimilar values (i.e., 
a healthy product mimicking a tasty but unhealthy product) (hypothesis 3). Surface mimicry 
can thus be used to nudge consumers to increase their intake of a food product high on 
nutritional value. 
 
7. Study 3: Priming of property mapping by surface mimicry  
 
The objective of study 3 is to provide empirical evidence for the claim that surface 
mimicry primes a property mapping process (hypothesis 2). To this end, we measured the extent 
to which consumers engaged in property mapping (vs. relational linking) after being exposed 
to a healthy food product mimicking a tasty but unhealthy food product (i.e., surface mimicry 
condition), or a healthy food product (i.e., control condition), or a healthy food product 
positioned next to a tasty but unhealthy product (i.e., semantic prime condition). The latter 
condition was added to the study design to illustrate that property mapping is a unique 
consequence of surface mimicry that does not occur when a consumer is merely exposed to 
both the healthy and the tasty food product. Both in the surface mimicry and semantic prime 
condition content nodes associated with the food products may be activated, while the process 
node initiating a property mapping process is expected to only become activated in the surface 
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mimicry condition. Including this condition allows us to illustrate the differential impact of 
semantic priming and contentืprocess priming on perception formation. 
7.1 Method 
One hundred and fifty U.S. members of Amazon Mechanical Turk (84 men, 66 women; 
MAge = 36.07, SD = 11.10) participated in a between-subjects study with three conditions, 
consisting of two phases. In the first phase, the participants were presented a farmers’ market’s 
advertisement promoting the consumption of fresh vegetables. The advertisement portrayed 
tomato, lettuce and shredded carrots (i.e., control condition) or these vegetables looking like a 
burger (i.e., surface mimicry condition) or placed next to a burger (i.e., semantic prime 
condition) (see Appendix A). The latter condition was incorporated in order to investigate 
whether making content associated with the tasty product, used as the mimicked product in the 
surface mimicry condition, accessible would be sufficient to increase the taste perception of the 
vegetables. Participants were asked to indicate their perception of the advertised vegetables’ 
tastiness and healthiness on multi-item nine-point semantic differential scales analogous to 
studies 1a and 2a (Adams & Geuens, 2007). Purchase intention of the vegetables was measured 
by means of a three-item, seven-point Likert scale analogous to study 2a.  
In phase 2, which was framed as an unrelated interpretation task of novel noun-noun 
phrases, we measured the extent to which participants engaged in property mapping versus 
relational linking. Five noun-noun phrases, which had both plausible property mapping and 
relational linking interpretations, were selected from Wisniewski and Love (1998) and 
Hampton, Francis and Robson (2007) (see Appendix C). Participants read the instructions of 
the task, telling them that they would see phrases that they had never heard before together with 
two alternative interpretations. Each interpretation is either the outcome of a property mapping 
or relational linking process. To illustrate, they were told that the phrase “spear chisel” could 
be interpreted as “a long, pointy chisel” (i.e., property mapping interpretation) or “a tool for 
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sharpening spears” (i.e., relational linking interpretation). Participants were asked to indicate 
which interpretation of each phrase was more plausible, following their own intuition (1 = 
“interpretation on the left is much more plausible,” 5 = “interpretation on the right is much more 
plausible”). Higher mean scores on the interpretation task indicate higher relative plausibility 
for the property mapping interpretation. 
7.2 Results and discussion 
Results of the first phase of the study show that, compared to the control condition 
(Mcontrol = 5.71, SD = 2.00), the advertised vegetables looked tastier when they looked like a 
burger (Mmimicry = 6.56, SD = 2.02; t(147) = 2.08, p = .039), but not when they were placed next 
to a burger (Msemanticprime = 5.78, SD = 2.16; t(147) = .17, p = .866) (hypothesis 1). No significant 
difference in health perception of the advertised vegetables could be observed (F(1,147) = 2.19, 
p = .115). The improved taste perceptions translated into a higher purchase intention for the 
advertised vegetables in the surface mimicry condition (Mmimicry = 5.14, SD = 1.53; t(147) = 
2.84, p = .005) but not in the semantic prime condition (Msemanticprime = 4.22, SD = 1.80; t(147) 
= .03, p = .974), compared to the control condition (Mcontrol = 4.21, SD = 1.61) (hypothesis 3).  
Analysis of the interpretation task reveals that the surface mimicry condition (Mmimicry 
= 3.70, SD = .69) yielded a higher plausibility of property mapping interpretations for the five 
novel noun-noun phrases compared to the semantic prime condition (Msemanticprime = 3.33, SD = 
.60; t(147) = 2.72, p = .007) and compared to the control condition (Mcontrol = 3.20, SD = .67; 
t(147) = 3.79, p < .001). As the mean score of the interpretation task was significantly higher, 
participants engaged more in property mapping when they were first exposed to the surface 
mimicry. A bootstrap mediation analysis (Preacher & Hayes, 2004) also discloses that the 
extent of property mapping underlies the effect of surface mimicry on taste perception 
formation (ab = .20, 95% confidence interval = .036 to .496) (hypothesis 2). 
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First, this study provides empirical evidence against the claim that merely making 
content associated to the tasty product accessible is sufficient to ameliorate existing taste 
perceptions of the healthy product. The results show that improved taste perceptions are not 
due to a semantic priming process, but rather that they are an outcome that is uniquely 
engendered by surface mimicry. Second, we demonstrate that exposure to surface mimicry 
increases engagement in property mapping. A mediation analysis reveals that the extent of 
property mapping mediates the impact of surface mimicry on the healthy product’s taste 
perceptions. Only when surface mimicry is applied, the good taste properties of the mimicked 
product are mapped onto the healthy product. 
 
8. Study 4: The role of perceived appropriateness of the combination of the products 
engaging in the surface mimicry  
 
A final study provides a better insight into the scope of the surface mimicry effect. Study 
1a already demonstrated the pivotal role of property alignability to the property mapping 
process. It illustrated that divergent values of the target and mimicked product on alignable 
properties are warranted in order to detect the predicted effect of surface mimicry. Study 4 in 
particular identifies perceived appropriateness of the combination of the foods engaging in the 
surface mimicry as another boundary condition on the ability of surface mimicry to improve 
taste perceptions. We predict that surface mimicry only leads to a mapping of good taste 
properties when the combination of the mimicked food product with the healthy food product 
is perceived as familiar and palatable (hypothesis 4). 
8.1 Method 
The study consisted of two phases. In the first phase, 202 members of Amazon 
Mechanical Turk (108 men, 94 women; MAge = 35.95, SD = 12.51) were randomly assigned to 
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one of four conditions. They saw a picture of strawberries or cherry tomatoes, presented in their 
standard package or in a chocolate box (see appendix A). Strawberries and cherry tomatoes 
were selected as they are both healthy products with comparable shapes and sizes to which a 
similar surface mimicry manipulation can be applied. A crucial difference, however, is that we 
anticipate them to differ significantly in terms of appropriateness to combine with chocolate 
(see phase 2). This target picture was embedded in a series of filler products. Analogous to 
studies 1a and 2a, we measured participants’ taste and health perceptions of the food by means 
of eleven-point, semantic differential scales. Participants also had to indicate how surprising 
the product’s package looked and the extent to which the food looked ready to consume on 
single-item, seven-point Likert scales. 
In the second phase, we assessed the perceived appropriateness of the strawberry–
chocolate and cherry tomato–chocolate combinations. All participants reviewed verbal 
descriptions of six food combinations, including the two target combinations. Perceptions of 
how appropriate the foods are for combination were measured by asking participants to agree 
or disagree with three statements: “This is a familiar combination," "The flavors of these food 
products fit well together," and "It is weird to eat these food products together in the same meal” 
(R), each on a seven-point Likert scale (1 = “strongly disagree,” 7 = “strongly agree”) (α = .73 
and .74, respectively for the strawberry–chocolate and cherry tomato–chocolate combination). 
8.2 Results and discussion 
A one-sample t-test showed that, on average, participants perceived the combination of 
strawberries and chocolate as appropriate (Mappropriate = 6.19, SD = .93; t(201) = 33.40, p < .001), 
whereas they perceived the combination of cherry tomatoes and chocolate as inappropriate 
(Minappropriate = 1.75, t(201) = -33.79, p < .001). In line with hypothesis 4, the results reveal that 
perceived appropriateness of the combination of the healthy food product and the mimicked 
food product moderates the effect of surface mimicry on taste perceptions (F(1,198) = 7.65, p 
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= .006). Participants rated the tastiness of the strawberries in the chocolate box marginally 
significantly higher (Mappropriate = 10.07, SD = 1.06) than the strawberries in the standard 
package (Mcontrol = 9.21, SD = 1.72; F(1,198) = 3.73, p = .055). However, the taste perception 
of the cherry tomatoes did not increase due to the surface mimicry. In fact, participants rated 
the cherry tomatoes less tasty when they were presented in a chocolate box (Minappropriate = 7.73, 
SD = 2.96) than in a standard package (Mcontrol = 8.60, SD = 2.61; F(1,198) = 3.92, p = .049). 
Both surface mimicry conditions did not deteriorate existing health perceptions of the healthy 
product (F(1,198) = .02, p = .899). 
The results of study 4 demonstrate that perceiving the combination of the foods 
engaging in the surface mimicry as appropriate is necessary for the good taste of chocolate to 
be mapped onto the healthy product (hypothesis 4). In case the combination is perceived as 
appropriate, we observe that the value of the healthy product’s taste property assimilates to the 
value of the mimicked product’s taste property. In case the combination is perceived as 
inappropriate, a contrast effect impairing the existing taste perception of the healthy product 
occurs. We conclude that, when taking this boundary condition into account, surface mimicry 
can be a subtle tool for healthy food promotion. 
 
9. General Discussion  
 
The current manuscript shows that surface mimicry, that is designing a product to look 
like another product, can effectively convey property information of the product undergoing 
the surface mimicry to the consumer. We demonstrate that mimicking a visual property 
prototypical for a product for application to the design of a target product alters the target 
product’s existing perceptions, in that they are assimilated with the mimicked product’s 
alignable properties. This is due to the fact that visual exposure to surface mimicry primes a 
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property mapping mindset: a thinking style which leads consumers to map values of alignable 
properties from one product onto another. 
To test its communicative potential, we applied surface mimicry to healthy foods. 
Specifically, we mimicked the shape, package or serving mechanism of a tasty but unhealthy 
food product for application to the design of a healthy food product. The manuscript reports six 
studies showing that this type of surface mimicry can serve as a subtle taste cue that guides 
purchase intention, choice and consumption of the healthy product. Studies 2a and 2b 
demonstrate the behavioral changes prompted by surface mimicry, due to its impact on 
perceptions of the healthy products’ tastiness. That is, we empirically show that the increase in 
perceived tastiness mediates the effect of surface mimicry on purchase intention of the healthy 
product (study 2a). Choosing a healthy option is not always easy; many people experience an 
internal goal conflict when they are confronted with both healthy and tasty options (Fishbach 
& Zhang, 2008; Geyskens, Dewitte, Pandelaere, & Warlop, 2008; Ramanathan & Williams, 
2007). The short-term goal to satisfy one’s appetite often prevails in decision making (Mai & 
Hoffmann, 2015), leading to unhealthy choices. However, in study 2a, when people were first 
exposed to an advertisement portraying a healthy food product looking like a tasty product, they 
opted more for this healthy product, even when more indulgent alternatives were available. We 
also demonstrate that the consumption of a healthy product increases when it is presented in the 
same manner as a tasty but unhealthy product (study 2b).  
Our research demonstrates that surface mimicry can disrupt the healthy–tasty trade-off, 
due to the mapping of the good taste property of the mimicked product onto the healthy product. 
Existing taste perceptions increase, while existing health perceptions remain unaffected. 
Although surface mimicry can be an effective means to guide taste perceptions, a boundary to 
its effectiveness is highlighted in study 4. Perceiving the combination of the healthy and the 
mimicked food product as inappropriate prevents the mimicked product’s good taste property 
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from being mapped onto the healthy product. In sum, our studies consistently reveal that surface 
mimicry, if applied strategically, can address consumers’ concerns about having to 
compromise, by making them believe that the healthy product is both nutritious and tasty. 
9.1 Theoretical and practical contributions 
The current research makes several theoretical and practical contributions. First, the 
article extends literature on process priming (Janiszewski & Wyer, 2014) by providing 
empirical evidence for the claim that exposure to surface mimicry activates a process node 
within the associative network that instigates a property mapping process. We thus present a 
rare instance of contentืprocess priming described by the content–process priming model, 
proposed by Janiszewski and Wyer (2014) as a response to the limitations of earlier models 
accounting for priming effects. Mere exposure to surface mimicry can thus in itself prime a 
property mapping process, resulting in properties from the mimicked product affecting the 
perception formation of the product undergoing the mimicry. Second, as surface mimicry can 
be regarded as a design intervention that combines visual design properties of two products, we 
also contribute to existing research on perception formation of product combinations 
(Rajagopal and Burnkrant 2009). 
Third, the observed effects of surface mimicry add to the literature testifying to the 
potential of visual design properties to communicate product benefits (Bloch, 1995; Creusen & 
Schoormans, 2005). Within the food domain, experimental studies on how visual design 
properties can serve as tools for healthy food promotion is limited (Pires & Agante, 2011). In 
addition, research addressing the impact of visual cues incorporated in product and package 
design on the formation of taste and health perceptions is scarce compared to research on the 
impact of verbal cues (e.g., health claims) (van Rompay, Deterink, & Fenko, 2016). The few 
researchers that have studied the impact of visual cues incorporated in product and package 
design of foods focus mainly on symbolic meanings of shapes varying in angularity and their 
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impact on flavor perceptions, rather than taste perceptions (Becker et al., 2011; Deroy & 
Valentin, 2011; Spence & Gallace, 2011; Zhang, Feick, & Price, 2006). They state that rounded 
shapes are typically matched with sweet-tasting foods and beverages, while angular shapes are 
matched with intense, carbonated, or bitter-tasting items (Deroy & Valentin, 2011; Spence & 
Gallace, 2011). The study of surface mimicry extends this stream of research by incorporating 
a diverse set of dependent variables, including perceptions of tastiness, rather than just specific 
flavor perceptions. In so doing, we confirm that these perceptions translate into purchase 
intentions, choices, and consumption decisions. 
This research also provides strategic insights for product designers and marketers by 
shedding light on how surface mimicry can serve as an effective design strategy to communicate 
property information to consumers at the point-of-purchase. While several product designers 
make use of surface mimicry (e.g., Alessi’s iconic design products), we are the first to 
empirically demonstrate the effect of this design strategy on consumer perception formation 
and behavior. To this end, we applied surface mimicry to convey that healthy foods are also 
tasty. As many healthy foods are sold in packages that don’t allow for much on-pack 
communication of product benefits (e.g., produce often have transparent packages) (Bublitz & 
Peracchio, 2015) and as design technology has become cheaper and more developed (Spence, 
2012), surface mimicry can offer an interesting route to a competitive advantage. Mimicking 
the shape, package or serving mechanism of an unhealthy food product may not come across 
as the most obvious strategy to guide consumer behavior, but evidence from the marketplace 
already has shown that it can increase sales of healthy products, as our example of Bolthouse 
Farms and its baby carrots in junk food snack packs showed. Similarly, McDonald’s launched 
the kiwi stick in Italy (i.e., stimulus in studies 2 and 6) and sold more than 330,000 units within 
the first two months of the product’s launch (Marchetti, 2010). 
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Study 2a, which shows that exposure to surface mimicry in an advertisement can 
increase product choice, widens the implementation possibilities for marketers even further. 
That is, even if a lack of budget or technical constraints limits redesigns of the product, package 
or serving mechanism, marketers can obtain the positive outcomes of surface mimicry on choice 
by incorporating surface mimicry in their marketing campaign material. 
In the context of the current obesity epidemic, the impact of surface mimicry also 
represents a practically relevant implication for consumers and policy makers. Although 
consumers in most industrialized countries are becoming increasingly aware of the importance 
of maintaining a healthy lifestyle, many of them still fail to consume the recommended daily 
intake of fruits and vegetables (U.S. Departments of Agriculture and Health and Human 
Services, 2010). This gap arises due to two main factors: (1) most North American and 
European consumers intuitively believe that healthy foods are less tasty (Raghunathan et al., 
2006), and (2) health remains secondary to taste in determining food choices (Krutulyte et al., 
2011; Verbeke, 2006). Fruits and vegetables are important components of a healthy diet, so it 
is relevant to study how choice and consumption of these products might be fostered. By 
applying surface mimicry, policy makers can reposition healthy foods as healthful indulgences, 
enabling them to effectively promote a healthy shift in eating habits, while simultaneously 
avoiding the pitfalls of traditional normative interventions, such as consumer reactance. That 
is, many consumers perceive health labels or fat and sugar taxation as threats to their freedom 
to choose to eat what they want (Wagner, Howland, & Mann, 2015). Surface mimicry can be 
considered a subtle taste cue that evokes less aversive reactions, given that healthy choices are 
not being explicitly forced on consumers. Although in many Western countries healthy eating 
is regarded as a need (Finkelstein & Fishbach, 2010; Rozin et al., 1999), we suggest to start 
positioning healthy options as wants instead, and surface mimicry may be a particularly suitable 
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tool for this effort. Policy makers then could nudge people into adopting healthy diets, while 
still preserving their choice autonomy (Roberto et al., 2014). 
9.2 Limitations and further research directions 
A number of limitations to our research should be mentioned. In this research, the effect 
of surface mimicry is only approached from a short-term perceptive. Additional research might 
assess the consequences of repeated exposures to surface mimicry, as habituation to an atypical 
design might decrease its potential to affect perception formation. Longitudinal studies would 
provide more insight in the effects of surface mimicry after repeated exposures. In addition, 
diagnostic experiences with a product might dilute the impact of surface mimicry. We used 
familiar products in these studies, but we cannot ignore the possibility that prior product 
experiences might reduce the effectiveness of surface mimicry to influence product perceptions. 
This issue could be addressed explicitly in further research.  
To test the communicative potential of surface mimicry in the short term, we 
investigated whether mimicking visual design properties of a tasty but unhealthy food product 
and applying it to the design of a healthy food product can convey to consumers that the healthy 
product is also tasty. The participants in our studies all were residents of two countries in which 
unhealthy foods tend to be associated spontaneously with tastiness. Such an association might 
not hold in all countries (e.g., France; Werle, Trendel, & Ardito, 2013). The extent to which a 
person draws on the intuitive belief that healthiness and tastiness are negatively correlated thus 
could represent a potential boundary on the effectiveness of surface mimicry to promote healthy 
food consumption. In this case, surface mimicry might lack the ability to ameliorate the 
perceived tastiness of healthy food options for those who already associate healthy foods with 
tastiness, but it also lacks in need to do so (Werle et al., 2013). 
Finally, our studies focus solely on the impact of surface mimicry when a healthy food 
product is designed to look like a tasty food product. An interesting, though less desirable 
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extension in the face of the obesity epidemic, would be to investigate whether a similar mapping 
of salient properties takes place when an unhealthy food product is designed to mimic a healthy 
food product. When the combination of the food products engaging in the mimicry is perceived 
as appropriate, making an unhealthy food product look like a healthy food product might lead 
to a mapping of the mimicked product’s healthiness onto the unhealthy target product. This 
way, surface mimicry might create the belief that the unhealthy product is not so harmful for 
one’s physical wellbeing, providing consumers a license to indulge. However, the recognition 
that perceived tastiness rather than perceived healthiness drives consumers’ purchase intentions 
for food products (Mai & Hoffmann, 2015) nuances the importance of this anticipated change 
in health perceptions. 
In conclusion, we offer insights on how surface mimicry—a design intervention that is 
often applied but that has not yet received academic attention—affect perception formation and 
behavior. Specifically, we show that, whereas healthy foods tend to be perceived as bland and 
tasteless (Raghunathan et al., 2006), presenting them in a shape, package or serving mechanism 
of foods that are typically perceived as tasty can successfully ameliorate these taste perceptions 
and, in turn, increase purchase intentions, choice, and consumption of the healthy food options. 
Given that many consumers struggle to meet the guidelines for the consumption of healthy food 
options, such as fruits and vegetables, as evidenced by the obesity epidemic, these findings are 
highly relevant and provide public policy makers and marketers with a simple tool to stimulate 
healthier eating patterns. 
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11. Appendices  
 
11.1 Appendix A. Stimuli 
 Study 1a. Advertisements 
 
 
 
 
Control condition (left) and surface mimicry conditions (right) 
 
Study 2a. Advertisements 
 
 
 
 
Control condition (left) and surface mimicry condition (right) 
 
Study 2b. Snacks 
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Control conditions (left) and surface mimicry conditions (right) 
 
Study 3. Advertisements 
 
 
 
 
Control condition (left), semantic priming condition (middle) and surface mimicry condition 
(right) 
 
Study 4. Food pictures 
 
 
 
 
Control conditions (left) and surface mimicry conditions (right) 
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11.2 Appendix B. Study 1b: instruction screens for the BIAT blocks 
{UNHEALTHY FOOD} 
  
 
OR 
{TASTY} 
Delicious Palatable Appetizing Enjoyable 
Hit the I key if you can categorize the word as TASTY or the picture as UNHEALTHY 
FOOD. The exemplars of the words and pictures are shown above. 
Hit the E key if another word or picture appears that doesn’t belong to one of the categories. 
Do this as fast as possible without making mistakes. 
Hit the space bar to start. 
Compatible {unhealthy food + tasty} BIAT block–control and experimental condition 
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{HEALTHY FOOD} 
 
OR 
{TASTY} 
Delicious Palatable Appetizing Enjoyable 
Hit the I key if you can categorize the word as TASTY or the picture as HEALTHY FOOD. 
The exemplars of the words and pictures are shown above. 
Hit the E key if another word or picture appears that doesn’t belong to one of the categories. 
Do this as fast as possible without making mistakes. 
Hit the space bar to start. 
Incompatible {healthy food + tasty} BIAT block–control condition 
{HEALTHY FOOD} 
 
OR 
{TASTY} 
Delicious Palatable Appetizing Enjoyable 
Hit the I key if you can categorize the word as TASTY or the picture as HEALTHY FOOD. 
The exemplars of the words and pictures are shown above. 
Hit the E key if another word or picture appears that doesn’t belong to one of the categories. 
Do this as fast as possible without making mistakes. 
Hit the space bar to start. 
Incompatible {healthy food + tasty} BIAT block–experimental condition 
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11.3 Appendix C. Study 3: instructions and noun-noun phrases 
 
Phrase Property mapping interpretation Relational linking interpretation 
zebra jeep a white and black striped car a car used for zebra watching 
skyscraper tree a very tall tree a tree on the roof of a skyscraper 
rocket truck a very fast truck a truck used to transport rockets 
mourner 
musician 
a musician who plays sad songs a musician who plays at funerals 
kidnapper killer a kidnapper who is also a 
murderer 
someone who murders kidnappers 
 
Instructions 
In part 2 of the task, we are interested in how people interpret the meaning of new phrases 
which they have never heard before. 
Imagine you hear somebody talking about something called a “spear chisel”. Different people 
might interpret this phrase differently. For example, two possible interpretations for this 
phrase are “a long, pointy chisel” and “a tool for sharpening spears”. 
On each of the following pages, you will find a new phrase with two different 
interpretations of that phrase, as in the example above. It is your task to judge which 
interpretation is more plausible, following your own intuition. Read the interpretations 
carefully, but don’t agonize over them for too long. 
Rate the plausibility of the interpretations by selecting a number: 
 
1 = the interpretation on the left is much more plausible 
2 = the interpretation on the left is more plausible 
3 = both interpretations are equally plausible 
4 = the interpretation on the right is more plausible 
5 = the interpretation on the right is much more plausible 
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11.4 Appendix D. Studies 1a–4: results pretest. Results of one-sample t-tests, testing whether 
the mean value of perceived appropriateness of the food combination significantly differs 
from the midpoint of the scale. Perceived appropriateness of the food combination was 
measured on a three-item seven-point Likert scale (“This is a familiar combination," "The 
flavors of these food products fit well together," "It is weird to eat these food products 
together in the same meal (R)”). 
Table 3. Pretest: results 
 Target product Mimicked product M SD           Test stat. 
Study 1a 
  
Study 1b 
 
 
 
Study 2a 
Study 2b 
Study 3 
Study 4 
 
watermelon 
watermelon 
kiwi 
vegetables 
vegetables 
fruits 
kiwi 
baby carrots 
vegetables 
strawberry 
cherry tomato 
ice-cream 
apple 
ice-cream 
hamburger 
French fries 
cake 
ice-cream 
French fries 
hamburger 
chocolates 
chocolates 
 5.87 
4.63 
4.55 
6.15 
4.16 
5.47 
4.55 
4.08 
6.15 
6.19 
1.73 
 .99 
1.37 
1.18 
.88 
1.11 
1.18 
1.18 
.96 
.88 
.89 
.94 
t(39) = 11.90, p < .001 
t(39) = 2.89, p = .006 
t(39) = 2.99, p = .005 
t(39) = 15.45, p < .001  
t(39) = .903, p = .372 
t(39) = 7.87, p < .001 
t(39) = 2.99, p = .005 
t(39) = .49 , p = .624 
t(39) = 15.45, p < .001 
t(201) = 33.40, p < .001  
t(201) = 1.75, p < .001   
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CHAPTER IV: 
‘MY LIPS ARE SEALED’ 
THE IMPACT OF PACKAGE RESEALABILITY 
ON THE CONSUMPTION OF TEMPTING FOODS 
 
1. Introduction  
 
Packages with a resealable closure, making it possible to repeatedly open and close a 
package, are nowadays omnipresent on store shelves. This trend might be ingrained by both 
consumers’ and producers’ preferences. As consumers spend more time on-the-go, eating 
occasions are shifting away from traditional sit-down meals to irregular snacking (Mintel, 2016) 
to which resealability systems add convenience. However, the increased appearance of 
resealable packages on the food market might also stem from producers’ desire to safeguard 
the attractiveness of their supersized packages. This way, consumers might be less hesitant to 
buy supersized packages, as the resealability feature can help to preserve the freshness of the 
food product inside. Common resealability systems are, among others, interlocking press-to-
close and zip-to-close plastic strips, adhesive strips, container lids and screw caps (Yam, 2010). 
While the main advantage of the resealability feature thus is its ability to reclose the package in 
order to extend the shelf life of the food product inside, the present research’s aim is to assess 
whether this advantage also has implications for food intake. 
The majority of consumption decisions occurs within the zone of biological 
indifference, which is the range between the boundaries corresponding to homeostatic hunger 
and satiety (Herman & Polivy, 1983). Within this zone, consumers are most sensitive to the 
impact of package features on their intake. Related studies document how package features 
affect consumers’ ability to self-regulate their consumption by shifting perceived consumption 
norms (Do Vale, Pieters, & Zeelenberg, 2008; Geier, Rozin, & Doros, 2006; Wansink, 1996; 
Wansink, Painter, & North, 2005; Van Kleef, Kavvouris, & van Trijp, 2014) or facilitating 
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consumption monitoring (Geier, Wansink, & Rozin, 2012; Deng & Srinivasan, 2013; Huyghe, 
Geuens, & Vermeir, 2017). For example, portion size (i.e., “the quantity of food contained in a 
portion, usually indicated as the weight or volume of the contents of the package” (Zlatevska, 
Dubelaar, & Holden, 2014, p.141)) (e.g., Rolls, Roe, Kral, Meengs, & Wall, 2004; Rolls, Roe, 
& Meengs, 2006; Zlatevska, Dubelaar, & Holden, 2014) and unit size (i.e., “the size of units in 
which a portion is divided” (Van Kleef, Kavvouris, & van Trijp, 2014, p.1082)) (e.g., Do Vale, 
Pieters, & Zeelenberg, 2008; Roose, Van Kerckhove, & Huyghe, 2017; Van Kleef, Kavvouris, 
& van Trijp, 2014) have been shown to affect the amount of calories consumed in one occasion. 
In a similar vein, we argue that offering palatable, energy-dense foods in resealable packages 
could help consumers self-regulate their consumption. 
While resealable packages offer many advantages—they enhance consumption 
convenience, transportability, and preserve the freshness of the product—they also allow for 
portion control as consumers do not have to worry that the product will go stale if they cannot 
finish the entire portion at once. We argue there is more to it than that: the resealability feature 
might not only offer the possibility to save part of a portion for later consumption occasions, it 
might also lead consumers to infer that they should do so. Offering palatable, energy-dense 
foods in resealable packages might limit the amount of what consumers perceive as appropriate 
to consume. As perceiving a more restrictive consumption norm is one major determinant of 
consumers’ ability to self-regulate (Baumeister, 2002), consumers are more likely to effectively 
regulate their consumption of palatable, energy-dense foods when these foods come in a 
resealable (vs. non-resealable) package. 
A second process might also partially account for the fostering effect of package 
resealability on the self-regulation of palatable, energy-dense food consumption. Due to the 
signal delay in the gastrointestinal system, consumers tend to mindlessly continue to eat until 
they overeat or until they encounter an interruption that draws attention to the consumption 
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(Cheema & Soman, 2008). A study of Cheema and Soman (2008) has shown that when 
consumers receive a box containing individually wrapped chocolates, the period until the box 
is finished is significantly longer compared to when the box contains chocolates without 
wrappers. They argue that encountering interruptions during consumption, such as tearing 
wrappers, adds a small transaction cost that draws attention and creates a small temporal delay 
to consumption. The resealability feature can also be regarded as an interruption: resealable 
packages must be reopened in order to continue consumption while non-resealable packages 
tend to remain opened across consumption occasions. We argue that an interruption 
encountered during consumption might not only slow down consumption, but might also 
decrease the volume of food consumed. Although the physical effort to reopen the package is 
minimal, a psychological barrier may prevent consumers from reopening and continuing 
consumption (Wansink, 2004). That is, reopening the seal might repeatedly provide a moment 
of reflection on one’s consumption behavior, shifting the decision making process from 
automatic to more deliberative (Cheema & Soman 2008). Research has shown that more 
deliberation during consumption makes consumers more likely to resist the immediate rewards 
that palatable, energy-dense foods offer (Strack & Deutsch, 2004). Increased deliberation due 
to the presence of a package seal thus might facilitate consumers’ attempts to self-regulate their 
consumption of palatable, energy-dense foods. 
In sum, we hypothesize that resealable packages impose more restrictive consumption 
norms and lead to more deliberation during consumption, resulting in a higher ability to self-
regulate and thus a lower consumed volume of palatable, energy-dense foods. 
H1: When a palatable, energy-dense food product is offered in a resealable package, 
consumers will eat less in one consumption occasion compared to when the same 
product is offered in a non-resealable package. 
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H2: When a palatable, energy-dense food product is offered in a resealable package, 
consumers will consider a lower amount of the product as appropriate to consume 
compared to when the same product is offered in a non-resealable package, 
resulting in a higher ability to self-regulate and thus a lower consumption volume. 
H3: When a palatable, energy-dense food product is offered in a resealable package, 
consumers will deliberate more during consumption compared to when the same 
product is offered in a non-resealable package, resulting in a higher ability to self-
regulate and thus a lower consumption volume. 
To extend this article’s findings, we also study the impact of package resealability across 
multiple consumption occasions. As daily energy intake depends on both the amount of 
consumption occasions (i.e., consumption frequency) and the consumed amount during each 
occasion (i.e., consumption volume) (Wansink, 2004), it is important to observe the impact of 
package resealability over a longer time period. When opening a new package, we expect 
consumers to eat less of a palatable, energy-dense snack when the package is resealable 
compared to when it is non-resealable. This implicates that consumers will have a larger amount 
of leftovers that they can eat on later occasions. Earlier research has shown that keeping a stock 
of ready-to-eat snacks raises the snacks’ salience and causes consumers to snack at a faster rate 
(Chandon & Wansink, 2002). The more visible and the more proximate the stock is, the more 
frequently consumers will eat (Wansink, Painter, & Lee, 2006). It is plausible that, although we 
expect consumers to eat less per consumption occasion due to the mere possibility to reseal the 
package, the higher amount of leftovers inside the resealable package increases the 
consumption frequency. It is thus highly relevant to study the effect of package resealability on 
the total consumption volume across multiple days.  
The article presents three studies providing empirical evidence of the fostering effect of 
package resealability on self-regulation of the consumption of palatable, energy-dense foods. 
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First, an online, self-report study registers the impact of the resealability feature on purchase 
motives and intentions regarding consumption. Second, by means of a field study, we 
demonstrate the effect of package resealability on actual consumption and provide more insight 
into the mechanism underlying the effect. Finally, the impact of package resealability on both 
the frequency of consumption occasions as the consumed volume per occasion is studied by 
having participants keep a consumption diary over a six-day period. 
These studies all include energy-dense snacks offered in large-sized packages, 
containing a portion substantially larger than the recommended serving size, because research 
has shown that consumers experience less difficulties to self-regulate their consumption when 
eating from small, single-serve packages (Rolls, Roe, Kral, Meengs, & Wall, 2004) and because 
large-sized packages are more likely to include a resealability system. Also, they center on the 
impact of package resealability on the consumption of snacks of having small-sized units, 
because the consumption of snacks having small-sized units appears more difficult to monitor 
than the consumption of snacks having large-sized units (Deng and Srinivasan, 2013). We 
selected snacks that do not rapidly go stale after opening as, for these snacks, the presence of a 
resealability system does not substantially extend their shelf life. The latter selection criterion 
is especially important when studying the impact of package resealability over a longer time 
period (study 3). 
 
2. Study 1  
 
The first objective of study 1 is to investigate the motives driving the purchase of a 
resealable versus a non-resealable package. Second, the study aims to provide intention-based 
evidence for the claim that package resealability limits the consumed volume of an energy-
dense snack (hypothesis 1).  
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2.1 Method 
2.1.1 Participants 
Eighty-one U.S. members of Amazon Mechanical Turk (57 males; Mage= 33.51, SD = 
9.51) participated in an online, self-report study. To test participants’ purchase motives and 
intentions regarding candy consumption, depending on the type of packaging, participants were 
randomly assigned to one of two conditions of a between-subjects design (i.e., non-resealable 
vs. resealable package)1. 
2.1.2 Procedure 
Participants were first asked to indicate their hunger level on a seven-point semantic 
differential scale. Next, a picture was presented of either a non-resealable or a resealable bag of 
Skittles. The bags were identical apart from for the absence versus presence of the resealability 
feature (see Appendix B). Participants read the following scenario: “You are shopping for 
groceries at your local supermarket. Imagine that you end up in front of the snacks shelf. You 
see the following product: a regular [resealable] bag of Skittles Original”. 
Participants were asked to spontaneously sum up reasons why they would buy the bag 
of Skittles. To measure the intended consumption volume, we asked participants to indicate, in 
terms of percentage of the bag, how much they would eat in one sitting and how much they 
would save to consume later in case they were given a full bag of Skittles. Intended consumption 
volume was calculated by taking the mean of both items, after recoding the second item (i.e., 
100% – % leftover) (α = .93). The likelihood that the participant would consume the entire bag 
                                                                
1 Gender distribution, age and BMI did not differ significantly across conditions (Appendix 
A). 
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in one sitting (i.e., “How likely is it that you would consume the whole bag at once?”) was also 
assessed by means of a seven-point Likert scale (1 = “Very unlikely”, 7 = “Very likely”). 
Next, the extent to which participants like Skittles (“Dislike–Like”) and the product’s 
perceived healthiness (“Unhealthy–Healthy”) and palatability (“Tastes bad–Tastes good”) were 
measured on seven-point semantic differential scales. Finally, we measured participants’ self-
regulation regarding food consumption to include as a covariate in the analysis using a four-
item seven-point Likert scale (i.e., “I display a lot of self-control when it comes to healthful 
eating,” “I am able to easily ignore the short-term rewards of tasty food,” “I tend to indulge 
more than I should (R),” “I often wish I could get myself to avoid food indulgences more often 
(R)”) (Koenigstorfer, Groeppel-Klein, & Kamm, 2014). After reversing the third and fourth 
item, the internal validity of the scale was assessed (α = .73) and the summated scale was 
calculated. Finally, weight, height and socio-demographic information was gathered. 
2.2 Results and discussion 
As the subject of our investigation is the consumption of palatable, energy-dense foods, 
that are low on nutritional value, we first checked whether the product Skittles was an 
appropriate stimulus. Results of one-sample t-tests, testing whether mean values significantly 
differ from the midpoint of the scale, show that participants in our study indeed like Skittles 
(Mliking = 5.07, SD = 1.64; t(80) = 5.89, p <.001), consider it palatable (Mpalatability = 5.77, SD = 
1.52; t(80) = 10.46, p < .001) and think it is unhealthy (Mhealthiness = 1.83, SD = 1.21; t(80) = -
16.13, p < .001).  
The spontaneously generated purchase motives were coded by two independent raters 
that were blind to the hypotheses. The coding scheme contained three categories: (1) purchase 
motives regarding freshness preservation, (2) purchase motives regarding consumption 
moderation and (3) other purchase motives. The first category was defined as all motives that 
explicitly refer to the extension of the product’s shelf life. Statements such as “the candies won’t 
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go stale” and “it keeps them fresh” were assigned to this category. The second category 
comprised all motives that explicitly indicate the ability to consume in moderation due to the 
mere possibility to save part of the portion for later occasions. Examples are “I can keep them 
around and take just a couple of pieces from the bag when I feel like it” and “I can indulge just 
a bit and then stop eating”. The third category included all other purchase motives (e.g., “I like 
the taste”). Inter-rater reliability was acceptable for all categories of the coding scheme (i.e., 
rcat1 = .91, rcat2 = .97, rcat3 = .88; all p’s < .001). Inconsistent ratings were resolved by discussion. 
Table 1 shows that several participants spontaneously brought up extended preservation of the 
product’s freshness and the ability to consume in moderation as reasons why they would buy 
the resealable bag of Skittles, while this was not the case for the non-resealable bag. 
 purchase motives  
 non-
resealable 
package 
(N = 41) 
resealable 
package 
(N = 40) 
 
Cat. 1: freshness preservation 0 12 χ²(1,81) = 14.44, p < .001 
Cat. 2: consumption moderation  2 18 χ²(1,81) = 17.53, p < .001  
Cat. 3: other 69 60 χ²(1,81) = 3.72, p = .513 
Table 1. Study 1: classification of purchase motives 
More importantly, results from two one-way ANCOVA’s provide initial evidence for 
hypothesis 1. That is, while controlling for how much they like Skittles (F(1,76) = 5.27, p = 
.024), their hunger level (F(1,76) = .03, p = .855) and their general ability to self-regulate food 
consumption (F(1,76) = .75, p = .389), participants believe it is less probable that they would 
consume the entire bag of Skittles in one sitting when the bag is resealable (Mresealable = 1.88, 
SD = 1.29, Mnon-resealable = 3.00, SD = 2.16; F(1,76) = 8.24, p = .005). Accordingly, participants 
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anticipate to consume about a quarter of the bag when it is resealable (Mresealable = 26.90%, SD 
= 22.87), while they anticipate to consume about half of the bag when it is non-resealable (Mnon-
resealable = 52.27%, SD = 31.10; F(1,76) = 15.75, p < .001). In this analysis we again controlled 
for how much they like Skittles (F(1,76) = 4.04, p = .048), their hunger level (F(1,76) = .92, p 
= .340) and their general ability to self-regulate food consumption (F(1,76) = .98, p = .326). 
Our empirical findings show that making a package resealable impacts consumption 
intentions. We find that participants in both conditions indicate that it is quite unlikely they 
would consume the entire bag in one sitting. This aligns with our choice to use large-sized 
packages. However, it is surprising that participants still indicate to consume a quarter versus 
half of the bag in the resealable and non-resealable conditions, respectively. The bag of Skittles 
used as the stimulus in this study is very large (i.e., 54 oz), even for U.S. consumers who are 
used to supersized packages. It could be that participants did not pay attention to the portion 
size information depicted in the upper left corner of the front of the bag. However, as the bag 
was identical in the two conditions (e.g., same portion size, same look), except for the 
resealability feature, both conditions should be impacted by this potential bias to a similar 
extent. Although it would not be justified to draw conclusions concerning the absolute intended 
consumption volumes, we can conclude that there is a relative difference in intended 
consumption volume between the conditions. That is, participants anticipate to consume less 
candies in one occasion when they are offered in a resealable bag compared to a non-resealable 
bag containing the same portion. However, there can be discrepancies between the amounts of 
food that the participants would actually consume and the anticipated amounts indicated on the 
self-report scale in this study. Therefore, a second study was designed to investigate the impact 
of the resealability feature on actual consumption volume. 
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3. Study 2 
 
Whereas study 1 investigated the impact of package resealability on intended 
consumption volume, study 2 explores whether consumers are indeed more inclined to limit 
their actual consumption when eating a palatable, energy-dense food from a resealable bag 
(hypothesis 1). We also expand our findings by verifying whether eating from a resealable 
package makes consumers experience a more restrictive consumption norm and deliberate more 
during consumption, as both rationales could explain the effect of package resealability on the 
ease of self-regulation and consumption volume (hypotheses 2 and 3). 
3.1 Method 
3.1.1 Participants 
Seventy-nine students of a large Western University (44 males; Mage= 20.62, SD = 1.90) 
participated in a field study that was set up to test the impact of package resealability in a 
naturalistic consumption setting. To test participants’ varying candy consumption, depending 
on the type of packaging, participants were randomly assigned to one of two conditions of a 
between-subjects design (i.e., non-resealable vs. resealable package)2. 
3.1.2 Procedure 
Students who subscribed to participate in the field study received the following 
information upfront: “We are looking for students who want to participate in a study that we 
are conducting for a local movie theater. We invite you to attend a screening of the movie 
“Jurassic World”. After the screening, we will ask you to complete a short questionnaire about 
your viewing experience inside the theater. To thank you for your participation, we will offer 
                                                                
2 Gender distribution and age did not differ significantly across conditions (Appendix A). 
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you a free drink and snack.”  By providing this information, we concealed the purpose of our 
study, such that participants likely focused on their viewing experience rather than their 
consumption. 
Before entering the theater, participants provided socio-demographic information and 
reported their food allergies, their hunger level on a seven-point semantic differential scale 
(“Not at all hungry–Very hungry”) and whether or not it was the first time they visited the 
theater. After handing in this short questionnaire, participants were given a free bottle of mineral 
water and a bag of jelly beans (450 g) that was either resealable or non-resealable (see Appendix 
B). In order to conceal the difference between the conditions to participants, the bag was handed 
out opened, as is often the case when offering free product samples, and were seated by one of 
the supervisors in different parts of the theater when the lights were already dimmed. Following 
the 124-minute screening of “Jurassic World”, a second paper-and-pencil questionnaire was 
distributed in the theater. In addition to the questions related to the theater and the movie, 
participants also received questions regarding their consumption during the movie. The extent 
to which participants experienced a restrictive consumption norm (i.e., “It felt inappropriate to 
consume the entire bag in one sitting”) was measured on a seven-point Likert scale (1 = 
“Strongly disagree,” 7 = “Strongly agree”). The extent of deliberation during consumption (i.e., 
“I consciously deliberated on my candy intake,” “I continuously grabbed candies out of the bag 
without further consideration (R)”) was measured on a two-item seven-point Likert scale (1 = 
“Strongly disagree,” 7 = “Strongly agree”). After reversing the second item, the internal validity 
of the scale was assessed (α = .65) and the summated scale was calculated. We also measured 
perceived difficulty to self-regulate consumption (i.e., “It was difficult to resist eating the 
candies,” “I did not have a lot of self-discipline,” “I had trouble stopping to eat the candies”, α 
= .81) on a seven-point Likert scale adopted from Wansink, Painter and Lee (2006) and Van 
Kleef, Kavvouris and van Trijp (2014). Afterwards, we reversed the scores in order to facilitate 
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the interpretation of the measure (i.e., higher scores mean that participants found it easier to 
self-regulate their consumption). 
Analogous to study 1, liking of the candies (i.e., “I liked the taste of the candies”) and 
self-regulation regarding food consumption (i.e., “I display a lot of self-control when it comes 
to healthful eating,” “I am able to easily ignore the short-term rewards of tasty food,” “I tend to 
indulge more than I should (R),” “I often wish I could get myself to avoid food indulgences 
more often (R)”, α = .69) (Koenigstorfer, Groeppel-Klein, & Kamm, 2014) were assessed by 
means of seven-point Likert scales. In addition, we measured positive mood during the movie 
(i.e., “I was excited during the movie,” “I was in a good mood during the movie”, α = .80) 
(Wansink & Park, 2001) and perceived flavor variety of the jelly beans (i.e., “I tasted many 
different flavors”), which has been indicated as a promotor of intake (Rolls et al., 1981), on 
seven-point semantic differential Likert scales.  
We asked participants which type of bag they received and additionally asked those in 
the resealable bag condition whether they were aware of the resealability feature and whether 
they had employed it during their consumption (i.e., “I was not aware,” “I was aware but did 
not reclose the bag during the movie,” “I was aware and repeatedly opened/closed the bag 
during the movie”). No notable spillage of candies was declared. To determine consumption 
volume, the weight of the remaining candies was subtracted from the initial weight of the 
package.  
3.2 Results and discussion 
Of the forty participants in the resealable bag condition, thirty-six used the resealability 
feature during the movie, three were aware of the feature but did not use it and one did not 
notice the feature. Results from a one-way ANCOVA show, while controlling for hunger level 
before the movie (F(1,72) = 2.04, p = .158), positive mood during the movie (F(1,72) = 6.98, p 
= .010), liking of the candies (F(1,72) = 6.71, p = .012), perceived flavor variety (F(1,72) = 
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5.55, p = .021),  and general ability to self-regulate food consumption (F(1,72) = .02, p = .901), 
that participants who received a resealable bag ate significantly less candies during the movie 
(Mresealable = 57.56g, SD = 42.86) than those who received a non-resealable bag (Mnon-
resealable = 146.96g, SD = 95.68; F(1,72) = 32.75, p < .001). In accordance, the data indicate 
that participants experienced less difficulties in self-regulating their consumption when they ate 
from a non-resealable bag (Mnon-resealable = 4.49, SD = 2.04) than from a resealable bag 
(Mresealable = 5.32, SD =1.91; F(1,72) = 6.44, p = .013). The study thus confirms the 
hypothesis that consumers are better able to self-regulate their consumption and thus consume 
less when a palatable, energy-dense food product is offered in a resealable package (hypothesis 
1). 
We do not find evidence for resealable bags (Mresealable = 5.38, SD = 1.87) causing a 
significant shift in perceived consumption norms (Mnon-resealable = 5.32, SD = 2.11; F(1,72) 
= .35, p = .559). We thus are unable to confirm hypothesis 2. A serial mediation model does 
confirm hypothesis 3 (figure 1) (Preacher & Hayes, 2008). Due to the fact that participants 
deliberated more when they ate from a resealable bag, participants found it easier to self-
regulate their consumption, resulting in a lower consumed volume (-4.52, 95% CI = -17.14 to 
-.44). Reopening the package seal thus creates a moment of pause to reconsider the decision to 
continue the consumption.  
Figure 1. Study 2: serial mediation model (coefficients are unstandardized) 
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Our study provides empirical support for the claim that the resealability feature can shift 
the consumption process from automatic to more deliberative, making consumers more able to 
resist the temptation to eat more candies. We show that package resealability has a robust 
impact on consumption volume, while controlling for consumers’ temporary state (i.e., hunger 
level and mood) and general ability to self-regulate. The data failed to demonstrate evidence of 
a difference in the extent to which participants experienced a restrictive consumption norm 
when eating from a resealable versus non-resealable bag. However, absence of evidence is not 
evidence of absence. The measure used in this study was a negatively-worded single item. That 
is, we measured how inappropriate it felt to consume the entire bag in one sitting. As each bag 
contained 450 grams of jelly beans, a floor effect may have occurred; almost no one would eat 
450 grams of candies in one sitting, irrespective of the type of package.  
Studying the impact of package resealability by means of a field study provides two 
advantages over a lab study. Consumers tend to ignore physiological cues of satiation during 
distracting activities (Wansink, 2004). In addition, willpower becomes progressively depleted 
during the day (Baumeister, 2002). Hence, mindless eating and self-regulatory failure is more 
likely during distracting activities in the afternoon or evening, such as going to the movies. This 
kind of situations are difficult to mimic in a lab. Second, a demand effect was avoided as 
participants were unaware that their consumption was being assessed. 
 
4. Study 3  
 
The positive effect of resealable packages on dietary behavior could be limited if 
consumers eat more frequently due to the mere possibility to reclose the packages. In study 2, 
consumption volume was measured within a 124-minute period. This period is too short to draw 
conclusions on the total impact of package resealability on dietary behavior. Therefore, we set 
up a consumption diary study to measure the impact of package resealability on the amount of 
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consumption occasions (i.e., consumption frequency) and the amount of food consumed per 
occasion (i.e., consumption volume) over a six-day period in a real environment. 
4.1 Method 
4.1.1 Participants 
Forty-three Western-European consumers (13 males; Mage = 24.58, SD = 2.75) kept a 
consumption diary during six consecutive days. To test consumption frequency and 
consumption volume, depending on the type of packaging, participants were randomly assigned 
to one of two conditions of a between-subjects design (i.e., a box of four non-resealable 
packages vs. a box of four resealable packages)1. 
4.1.2 Procedure 
Participants were first screened on food allergies. In order to conceal the purpose of our 
study, participants were told upfront that we were interested in learning under which 
circumstances and on which moments of the day people start to snack. Each participant was 
given a consumption diary and a box with four palatable, energy-dense snacks (i.e., M&M’s, 
gummy bears, sugarcoated mini-cookies and salted peanuts (each 250g)) that came in either 
resealable or non-resealable packages to take home, allowing consumption to occur in a natural 
eating environment. They were instructed to eat as much of the snacks as they wanted and not 
to share the snacks with others.  
The consumption diary is considered a validated, self-report method to record 
consumption information over a longer period of time (Bellisle, Dalix, & de Castro, 1999; de 
Castro, 2010). Participants noted their personal code and consumption volume of the four 
                                                                
1 Gender distribution, age and BMI did not differ significantly across conditions (Appendix 
A). 
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snacks throughout six consecutive days in the diary. On each consumption occasion, they 
recorded the chosen snack and the consumed volume (in grams). They also provided 
information about the circumstances of each consumption occasion (e.g., hunger level, date and 
time). 
At the end of the six-day recording period, the consumption diaries were gathered. In 
line with de Castro (2010), we also asked participants to weigh and photograph their leftovers 
in order to avoid underreporting of consumption volume per occasion. This information allows 
us to verify the registered total consumption volume per snack.  
4.2 Results and discussion 
The total consumption volume per snack over the six-day period was calculated by 
summing the consumption volumes across the different consumption occasions for each 
participant. We also counted the number of consumption occasions for each snack and each 
participant. As we collected data on the consumption of four snacks from each respondent, 
multilevel models accounting for participant- and product-level effects were tested. Results 
show that package resealability did not spur overall snacking frequency (F(1,170) = .56, p = 
.454), nor affect total consumption volume (F(1,170) = 1.72, p = .191). However, several cases 
with a consumption volume equal to zero, meaning that the participant did not open the snack’s 
package and did not eat from it during the six-day recording period, were observed. These cases 
might indicate that participants disliked the particular snack. Therefore, we computed 
consumption incidence as a binary variable indicating whether the snack’s package was opened 
and at least one gram of the snack was consumed during the six-day recording period (Chandon 
& Wansink, 2002). Table 2 presents consumption incidences per snack in terms of percentage 
of participants who opened and ate at least one gram in the resealable versus non-resealable 
packages conditions. 
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 non-resealable 
package (N =21) 
resealable 
package (N =22) 
 
sugarcoated mini-cookies 61.9% 68.2% χ²(1,43) = .19, p = .455  
salted peanuts 38.1% 50.0% χ²(1,43) = .62, p = .317 
M&M’s 61.9% 68.2% χ²(1,43) = .19, p = .455 
gummy bears 81.0% 77.3% χ²(1,43) = .09, p = .532 
Table 2. Study 3: consumption incidences per snack in terms of percentage of participants per 
condition 
We tested the impact of package resealability on total consumption volume conditional 
on consumption incidence. The results of the multilevel model accounting for participant- and 
product-level effects now reveal a significant impact of package resealability on total 
consumption volume (F(1,107) = 6.40, p = .013). Participants who received the snacks in 
resealable packages ate significantly less of the snacks across the six-day period (Mresealable = 
115.07g, SD = 72.53) than participants who received the snacks in non-resealable packages 
(Mnon-resealable = 155.96g, SD = 77.34). In addition, the average consumption volume per 
occasion was calculated by dividing the total consumption volume by consumption frequency. 
In line with the results of studies 1 and 2, the average consumption volume per occasion was 
marginally significantly lower in the resealable package condition (Mresealable = 23.88g, SD = 
22.50) compared to the non-resealable package condition (Mnon-resealable = 33.58g, SD = 24.00; 
F(1,107) = 3.74, p = .056).  
We further investigated whether package resealabilty differentially impacted the 
consumption frequency and consumption volume per available snack (i.e., sugarcoated mini-
cookies, salted peanuts, M&M’s and gummy bears) over the six days. To this end, multilevel 
models accounting for participant-level effects were tested. The data reveal that snack type 
marginally significantly affects consumption frequency (F(3,123) = 2.34, p = .076), but neither 
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package resealability (F(1,41) = .34, p = .565) nor their interaction (F(3,123) = .43, p = .730) 
significantly affects consumption frequency. Results show a significant main effect of snack 
type on consumption volume (F(3,123) = 3.05, p = .031), but neither a significant main effect 
of the package resealability (F(1,41) = 1.75, p = .193) nor a significant interaction effect of 
package resealability and snack type (F(3,123) = .41, p = .745). However, when accounting for 
consumption incidence, we can observe a marginally significant main effect of package 
resealability on consumption volume (Mresealable = 117.96g, SD = 86.73, Mnon-resealable = 
155.65g, SD = 92.33; F(1,37.11) = 3.81, p = .059), but neither a significant main effect of snack 
type (F(3,75.58) = 1.59, p = .198) nor a significant interaction effect of package resealability 
and snack type (F(3,75.58) = .16, p = .924). We thus conclude that the effect of the resealability 
feature on consumption volume does not depend on the type of snack that comes inside the 
resealable (vs. non-resealable) package.   
Figure 2. Study 3: impact of package resealability on consumption volume conditional 
on consumption incidence per snack 
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Next, a multilevel model accounting for participant- and product-level effects was tested 
in order to investigate the impact of package resealability, the day of consumption, and their 
interaction on daily consumption volume. We observed a significant effect of package 
resealability on daily consumption volume (F(1,82.32) = 4.51, p = .037). Specifically, results 
show that participants in the resealable packages condition consistently consumed less on a 
daily basis (Mresealable = 83.24g, SD = 56.01) compared to those in the non-resealable packages 
condition (Mnon-resealable = 109.52g, SD = 58.72). As presented in figure 2, the difference in daily 
consumption volume between the two conditions did not fluctuate significantly across the six 
days of the recording period (F(5,121.01) = .80, p = .555). The daily consumption volume thus 
did not develop differently over the six days in the resealable versus non-resealable conditions. 
 
Figure 3. Study 3: impact of package resealability on daily consumption volume 
We conclude from the data that resealable packages limit the consumption volume of 
energy-dense snacks that have small-sized units and that are considered palatable and that they 
do not increase the frequency of consumption occasions nor impact consumption patterns across 
a six-day period. The main advantage of using the consumption diary method is the ability to 
gain detailed information regarding consumption frequency and volume over a longer time 
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period while participants are engaged in everyday activities (de Castro, 2010). Although the 
main disadvantage of the consumption diary method is the fact that potential influencing factors 
in the natural eating environment (e.g., consumption location, other persons present during 
consumption) are unknown and uncontrolled (Raynor & Wing, 2007), this method does 
increase external validity.  
5. General discussion 
 
This article reports on three studies demonstrating that package resealability helps to 
self-regulate the consumption of palatable, energy-dense foods that are low on nutritional value. 
Specifically, study 1 reveals the motives driving the purchase of resealable packages. These 
are, among others, the extended preservation of the product’s freshness and the ability to 
consume in moderation due to the possibility to save part of the portion for later consumption 
occasions. Consumers also anticipate to snack less when an indulgent product comes in a 
resealable package. Study 2 adds to these findings by replicating them in a naturalistic setting 
and by studying real rather than intended consumption volumes. Consumers are indeed better 
able to limit their intake when a palatable, energy-dense snack is offered in a resealable instead 
of in a non-resealable package. We also provide more insight into the mechanism underlying 
this effect by showing that consumers deliberate more during consumption when they are eating 
from a resealable package, which facilitates self-regulation. However, we fail to demonstrate 
that the resealability feature imposes a more restrictive consumption norm. We thus can only 
conclude from the current investigation that the resealability feature is able to shift the 
consumption process from automatic to more deliberative, rendering consumers less prone to 
succumb to overeating palatable, energy-dense foods. Finally, by means of a consumption diary 
study, we are able to record how frequently and how much consumers snack during their daily 
activities across six consecutive days. We conclude from the collected data that resealable 
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packages limit the amount consumers eat of a palatable, energy-dense snack (conditional on 
consumption incidence) and that they do not spur the frequency of consumption occasions.  
5.1 Limitations and future research 
The results show a robust impact of package resealability on consumption, while 
controlling for consumers’ hunger level, mood, liking and their general ability to self-regulate. 
Still, we have to acknowledge a few limitations in terms of the generalizability of the results. 
The snacks under investigation (i.e, Skittles, jelly beans, M&M’s, gummy bears, sugarcoated 
mini-cookies and salted peanuts) (1) were small in unit size, (2) came in large-sized packages 
containing more than one recommended individual serving size (i.e., 250g, 450g and 1530g), 
and (3) do not rapidly go stale under normal environmental conditions. To avoid a problem of 
idiosyncrasy, future research could investigate the impact of package resealability using 
palatable, energy-dense foods that differ from these snacks on several characteristics, such as 
unit size (Deng & Srinivasan, 2013; Do Vale, Pieters, & Zeelenberg, 2008). For example, it 
seems logical to expect that the consumption of snacks with a large unit size does not differ 
depending on the presence of the resealability feature. Deng and Srinivasan (2013) found that 
transparent (vs. non-transparent) packages could limit consumption volume because they 
facilitate consumption monitoring. This difference, however, might not be observed for snacks 
with a large unit size because the consumption of these larger-sized units is easy to monitor 
irrespective of this packaging feature. The easier the consumption monitoring process is, the 
more willpower the consumer will exert to avoid overconsumption (Trope & Fishbach, 2000; 
Baumeister, 2002). As conditions for effective self-regulation are more favorable when 
consuming snacks with a large unit size, package resealability might have less of an impact. 
Future studies could also investigate whether the portion size inside the package 
moderates the effect of package resealability on consumption volume. Consumers tend to rely 
on the size of the portion in order to determine what constitutes an appropriate amount of food 
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to consume (Geier, Rozin, & Doros, 2006; Wansink, 1996; Wansink, Painter, & North, 2005). 
For various types of foods, studies have shown that the larger the portion inside the package, 
the more food the consumer will eat (Rolls, Roe, Kral, Meengs, & Wall, 2004; Rolls, Roe, & 
Meengs, 2006; Wansink, 1996; Zlatevska, Dubelaar, & Holden, 2014). Packages containing 
smaller portions aid consumers to self-regulate their consumption as they signal a more 
restrictive consumption norm. As such, we expect that making a package resealable will have 
less of an impact on consumption volume when the snack is offered in a package containing a 
portion of which the size is smaller than or equal to the recommended individual serving size. 
The foods under our investigation are processed, energy-dense foods that do not rapidly 
go stale after opening the package. Studying how package resealability impacts how much 
consumers eat of these foods is pertinent and timely as their increased consumption has been 
identified as contributing to the obesity epidemic (Rolls et al., 2004). The focus on this type of 
food poses another limitation to the generalizability of our findings, though. Additional research 
might assess how package resealability affects the consumption of fresh, energy-dense snacks 
(e.g., freshly baked cookies) or processed, energy-dense snacks having a short shelf life (e.g., 
crisps). Even though package resealability offers the possibility to save part of a portion for 
later consumption occasions, consumers might believe that the quality of these snacks decreases 
rapidly after opening. As such, the restrictive effect of package resealability on consumption 
volume might be mitigated. 
Although we included hunger level and mood as covariates in the analyses, we were not 
able to control for all types of temporary states. It could well be that the impact of package 
resealability is attenuated when consumers are in a state of ego-depletion. As consumers’ 
willpower is a limited resource, performing several self-regulatory acts can cause a state in 
which consumers are no longer capable to resist tempting foods (Baumeister, 2002), not even 
when they come in a resealable package. In addition, even though we controlled for consumers’ 
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general ability to self-regulate food consumption in studies 1 and 2, we did not control for 
consumers’ motivation to self-regulate food consumption. Some consumers are more motivated 
than others to restrain their consumption of energy-dense snacks, for instance for weight loss 
purposes (Huyghe, Geuens, & Vermeir, 2017). As these consumers tend to actively monitor 
how many calories they consume, their intake might not substantially differ depending on 
whether they eat from a resealable or non-resealable package. Among unrestrained eaters, who 
pay less attention to what and how much they consume, the effect of package resealability might 
be more prominent. Future studies thus need to assess which temporary states (e.g., degree of 
ego-depletion) and personal differences (e.g, restrained eating) serve as a boundary condition 
to the effect of package resealability on palatable, energy-dense food consumption. 
5.2 Theoretical contributions 
As food intake is often difficult to monitor, most consumers emphasize food choice 
rather than consumption volume in their attempt to adopt a healthy diet (Deng & Srinivasan, 
2013). Accordingly, ample research focuses on understanding the impact of physiological and 
non-physiological cues on choices between healthy and unhealthy food options (Polivy & 
Herman, 2002; Wansink, 2004). However, consumers’ weight status is more influenced by how 
much than by what they consume (Smith & Ditschun, 2009). Our experimental research extends 
the growing body of literature on non-physiological cues in the eating environment affecting 
consumption volume (Wansink, 2004) by pointing out that a recent packaging innovation, that 
is the resealability feature, is an influencing factor of consumption volume. Second, the 
observed effects of package resealability add to the literature testifying to the impact of package 
features on perceptions, experiences, choices and consumption volume (van Rompay, Deterink 
& Fenko, 2016). Aesthetic package features, such as shape (Becker, van Rompay, Schifferstein, 
& Galetzka, 2011; Velasco, Salgado-Montejo, Marmolejo-Ramos, & Spence, 2014) and color 
(Piqueras-Fiszman & Spence, 2011), have been shown to mainly impact product perceptions 
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and experiences, while functional package features, such as portion size and unit size (Do Vale, 
Pieters, & Zeelenberg, 2008; Holden & Zlatevska, 2015; Roose, Van Kerckhove, & Huyghe, 
2017; Scott, Nowlis, Mandel, & Morales, 2008; Van Kleef, Kavvouris, & van Trijp, 2014), 
progress markers (Geier, Wansink, & Rozin, 2012), ease of handling (Huyghe, Geuens, & 
Vermeir, 2017) and resealability, seem to explain a large percentage of the variation in 
consumption volume (Wansink & Park, 2001). By providing insights into the process 
underlying the impact of package resealability on consumption volume, our research also adds 
to the existing literature on mechanisms underlying self-regulation. The resealability feature 
embodies one type of industry intervention that shifts the consumption process from automatic 
to more deliberative, making consumers better able to resist the short term benefits of palatable, 
energy-dense foods. 
5.3 Consumer welfare, public health care, and managerial implications 
 
Our results generate actionable insights for consumer welfare, public health care and the 
food industry. Portion control is one of the most important ingredients of maintaining a healthy 
weight status (Smith & Ditschun, 2009). Within an obesogenic environment where supersized 
portions are considered the norm (Young & Nestle, 2002), consumers struggle to self-regulate 
their consumption of palatable, energy-dense foods. Choosing a resealable package might 
increase consumers’ ability to self-regulate their consumption without them feeling forced to 
do so. 
The prevalence of obesity has risen dramatically (World Health Organization, 2015), 
placing a heavy burden on health care systems worldwide (Dobbs et al., 2014). Public health 
care efforts have so far not proved effective enough to slow down the progression of the obesity 
crisis. Traditional interventions, such as labeling, taxation and education through health 
campaigns, have failed to guide consumers toward a healthier diet (Dobbs et al., 2014). We 
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argue that policy makers should incentivize market-based interventions that facilitate 
behavioral change in a non-paternalistic manner. A recent report of McKinsey has revealed that 
these subtle, market-based interventions have a greater impact on consumer behavior and are 
more cost-effective than traditional interventions (Dobbs et al., 2014). In this sense, our findings 
suggest that policy makers should stimulate food manufacturers to make resealable packages 
the default. 
In parallel with the increasing obesity rates, a progressive growth of portion sizes of 
palatable, energy-dense foods can be observed. In the course of two decades, portions of 
palatable, energy-dense foods gradually turned into two- to eight-fold the standard serving sizes 
(Young & Nestle, 2002). The food industry thus bears responsibility for the harmful impact of 
their supersized portions on consumers’ dietary behavior (Spurlock, 2005). Our research shows 
that package innovation is a key consideration for manufacturers to be more responsive in 
helping fight the obesity crisis and to address the evolving needs of the modern day consumer. 
Specifically, when manufacturers of palatable, energy-dense snacks incorporate the 
resealability feature in the product’s package design, consumers will be better able to limit their 
intake. 
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7. Appendices 
 
7.1 Appendix A. Participants’ baseline characteristics 
 
 non-resealable package  resealable package  
Study 1 
   gender (m/f) 
   age (years) 
   BMI (kg/m²) 
 
30/11 
34.54 ± 10.50 
27.40 ± 7.82 
 
27/13 
32.45 ± 3.38 
27.06 ± 6.92 
Study 2 
   gender (m/f) 
   age (years) 
 
22/15 
20.73 ±1.92 
 
22/20 
20.52 ±1.90 
Study 3 
   gender (m/f)  
   age (years) 
   BMI (kg/m²) 
 
7/14 
23.38 ± 1.66 
22.70 ± 2.99 
 
6/16 
25.73 ± 3.10 
22.55 ± 3.13 
Table 3. Studies 1-3: Means ± SD and distributions of participants’ baseline characteristics. 
Values do not differ significantly (p > .05). 
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7.2 Appendix B. Stimuli 
Study 1. Stimuli: non-resealable (left) versus resealable (right) bag of Skittles Original 
 
 
 
 
 
 
Study 2. Stimuli: non-resealable (left) versus resealable (right) bag of jelly beans 
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CHAPTER V: CONCLUSIONS, CONTRIBUTIONS, 
AND FUTURE RESEARCH 
 
 roduct and package design has emerged as a key determinant of marketplace success  
(Bloch, 1995; Gemser & Leenders, 2001; Kotler & Rath, 1984). A good design can result 
in approach behavior toward the product (Bloch, 1995; Crilly, Moultrie, & Clarkson, 2004), 
such as purchase, willingness to pay a price premium and consumption of the product (Bloch, 
1995; Bloch, Brunel, & Arnold, 2003; Crilly et al., 2004; Shekhar & Raveendran, 2013). The 
aim of the current dissertation is to gain insights in how design techniques involving the 
structural design of the product or package affect consumer behavior. The dissertation includes 
three essays: two essays address consumer responses to structural design techniques that are 
commonly used in the marketplace but that have received limited academic attention (i.e., 
structural anthropomorphism and surface mimicry) and a third essay addresses consumer 
responses to a convenience-enhancing structural design feature that is gaining importance in 
package design practice (i.e., package resealability). In what follows, we first provide an 
overview of the impact of the three structural design techniques on the cognitive and affective 
responses guiding consumer behavior by summarizing the core findings of each essay. 
Afterwards, we distil general conclusions across the three essays by providing a reflective view 
on the theoretical and practical implications of our findings. At the end of each chapter, 
suggestions to overcome the limitations of our study designs have already been discussed. 
Therefore, this chapter concludes with the identification of the most general limitations of our 
experimental research and provides opportunities for future research. 
 
 
 
 
P 
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1. Recapitulation of findings  
 
Chapter II focused on consumers’ psychological and behavioral responses to the 
inclusion of structural anthropomorphism in the package design of consumer goods. 
Specifically, it investigated the effects of exposure to package shapes of consumer goods 
bearing resemblance to human body figures. We empirically examined which anthropomorphic 
shapes are most effective to apply in order to increase aesthetic appeal. First, studies 1a and 1b 
demonstrated that mere exposure to a package of which the shape resembles a human body 
figure leads to spontaneous activation of the mental schema of the human body. Accessible 
knowledge of the activated mental schema of the human body which the package shape 
resembles in turn affects aesthetic appeal. Studies 2a, 2b and 3 showed that exposure to 
evolutionary relevant shapes incorporated in package design, which are shapes mimicking the 
ideal female (i.e., hourglass-shapes) and the ideal male (i.e., V-shaped) body figure, elicits 
aesthetic appeal, which favorable influences consumers’ product perceptions and willingness 
to pay. In addition, study 3 revealed a boundary condition to the favorable effects of shaping a 
package after the ideal female or male body figure. That is, when the anthropomorphized 
consumer good is gender-specific, meaning that it is suited for use by either one or the other 
gender, a gender-schema congruity effect occurs: in order to increase aesthetic appeal, the 
anthropomorphic package shape has to be congruent with the ideal body shape of the 
consumer’s gender.  
 Chapter III focused on consumers’ psychological and behavioral responses to surface 
mimicry. Specifically, the potential of surface mimicry to communicate property information 
was tested by designing a healthy food product to look like a tasty but unhealthy food product. 
The findings from our experimental research demonstrated that mimicking a property 
prototypical of the structural design of a product for application to the structural design of a 
target product alters the target product’s existing perceptions, in that they are assimilated with 
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the mimicked product’s alignable properties. We further demonstrated that this is due to the 
fact that exposure to surface mimicry primes a property mapping mindset: a thinking style 
which leads consumers to map values of alignable properties from one product onto another. 
Due to the surface mimicry, the good taste property is mapped from the mimicked product onto 
the target product, which favorably impacts existing taste perceptions, resulting in approach 
behavior. That is, studies 2a and 2b found that exposure to surface mimicry increases 
consumers’ purchase intentions, choice and intake of the healthy food product undergoing the 
mimicry. Although surface mimicry can be an effective means to communicate property 
information and foster approach behavior, we highlighted a boundary to its effectiveness. 
Perceiving the combination of the target product (i.e., healthy food product) and the mimicked 
product (i.e., tasty but unhealthy food product) as inappropriate prevents desirable properties 
(i.e, good taste) from being mapped onto the target product. 
 Although one might regard structural anthropomorphism as a form of surface mimicry, 
as the shape of the human body is mimicked for application to package design, the mechanism 
underlying the impact of structural anthropomorphism appears to be distinct from the 
mechanism underlying the impact of surface mimicry. The findings of chapter II indicated that 
exposure to a package shaped after a physically attractive human body figure makes knowledge 
associated with persons having this attractive figure more accessible and that this knowledge 
consequently affects the aesthetic appeal and evaluations of the product. As consumers often 
regard brands to have a personality and as they tend to interact with brands and their products 
in the same manner as they interact with persons (Aggarwal, 2004; Fournier, 1998), we argue 
that the beauty-is-good heuristic (Dion, Berscheid, & Walster, 1972) also tends to be applied 
for products. Similar to the fact that physically attractive persons are assigned more positive 
qualities (Langlois et al., 2000), we found that products inside aesthetically appealing packages 
are assigned more favorable properties. The associations evoked by the observation of the 
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anthropomorphic package shape enter product evaluations directly, whereas surface mimicry 
affects product evaluations indirectly through a change in beliefs. As evidenced by our 
empirical research, surface mimicry affects consumer evaluations of the product undergoing 
the mimicry due to a change in property perceptions, prompted by a property mapping process 
which is instigated upon exposure to surface mimicry. In sum, we posit and prove that the 
process underlying the impact of structural anthropomorphism is associative, whereas the 
process underlying the impact of surface mimicry is inferential. 
Chapter IV focused on consumers’ psychological and behavioral responses to the 
inclusion of a convenience-enhancing structural feature in the package design of palatable, 
energy-dense snacks. Specifically, we demonstrated that resealable closures, which make it 
possible to repeatedly open and close a package, not only impact consumers’ perceptions of the 
package’s ability to preserve the freshness of the product inside, but also impact consumers’ 
intake. Two studies provided intentional as well as behavioral evidence for the claim that 
consumers are better able to self-regulate their consumption and thus eat less in one occasion 
when a palatable, energy-dense food product is offered in a resealable (vs. non-resealable) 
package. However, as energy intake not only depends on the consumed volume during each 
consumption occasion, but also on the amount of consumption occasions, a third study 
investigated the effect of package resealability on consumption during six consecutive days. 
We found that the resealability feature limits the volume consumed on each occasion 
(conditional on consumption incidence) while it does not accelerate consumption frequency, 
resulting in a lower total consumed volume over the six-day period. 
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2. Theoretical contributions 
 
The important role of product and package design in the formation of product 
perceptions and decisions pertaining to the product’s purchase and consumption has been 
demonstrated by ample research (Bloch, 1995; Garber, Hyatt, & Boya, 2008). As discussed in 
the introductory chapter (i.e., chapter I), one can distinguish between research on the role of 
graphical design properties, such as color (e.g., Francis, 1995; Garber, Hyatt, & Starr, 2000; 
Piqueras-Fiszman & Spence, 2011) and imagery (e.g., on-pack product pictures (Underwood 
& Klein 2002)), and research on the role of structural design properties, such as size (e.g., 
package elongation (Raghubir & Krishna, 1999; Yang & Raghubir, 2005; Wansink & Van 
Ittersum, 2003), unit size (Do Vale, Pieters & Zeelenberg, 2008; Scott, Nowlis, Mandel, & 
Morales, 2008; Van Kleef, Kavvouris, & van Trijp, 2014)), shape (e.g., natural product shapes 
(Berkowitz, 1987), attention-grabbing package shapes (Folkes & Matta, 2004), rounded vs. 
angular package shapes (Becker, van Rompay, Schifferstein, & Galetzka, 2011; Spence & 
Gallace, 2011; Velasco, Salgado-Montejo, Marmolejo-Ramos, & Spence, 2014), geometric 
package shapes (Krider, Raghubir, & Krishna, 2001)), proportions (e.g., the ratio of the sides 
of a rectangular designs (Raghubir & Greenleaf, 2006)), surface texture (e.g., glossy surfaces 
(Meert, Pandelaere, & Patrick, 2014), transparent surfaces (Deng & Srinivasan, 2013)) and 
convenience-enhancing features (e.g., squeeze tubes (Huyghe, Geuens, & Vermeir, 2017)). By 
extending the latter research stream, the three essays (i.e., chapter II, III and IV) of the current 
dissertation thus make a first contribution.  
 Second, the effects observed in the three essays (i.e., chapter II, III and IV) offer 
valuable additions to literature on non-physiological cues impacting food perceptions, choice 
and consumption (Polivy & Herman, 2002; Wansink, 2004). Research addressing the impact 
of cues conveyed by structural product and package design properties on the formation of food 
perceptions is scarce compared to research on the impact of verbal cues (e.g., health claims) 
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(van Rompay, Deterink, & Fenko, 2016). The few researchers that have studied the impact of 
cues conveyed by structural product and package design properties focused mainly on how 
shapes varying in angularity impact flavor perceptions (e.g., Becker et al., 2011; Deroy & 
Valentin, 2011; Spence & Gallace, 2011; Velasco et al., 2014). Chapters II (study 2a) and III 
(study 1a-4) extend these findings by showing that structural anthropomorphism and surface 
mimicry can favorably affect consumers’ taste perceptions of the products undergoing these 
design techniques. 
As most consumers emphasize food choice rather than consumption volume in their 
attempt to adopt a healthy diet (Deng & Srinivasan, 2013), ample research focuses on 
understanding the impact of non-physiological cues on choices between healthy and unhealthy 
food options (Polivy & Herman, 2002; Wansink, 2004). Chapter III (studies 2a and 3) adds to 
this by showing that exposure to surface mimicry can increase purchase intention and choice of 
a healthy food product undergoing surface mimicry. However, consumers’ physical wellbeing 
and weight status is more influenced by how much and how frequently one consumes (Smith 
& Ditschun, 2009). The experimental findings of chapters III (study 2b) and IV (studies 1, 2 
and 3) extend the growing body of literature on non-physiological cues affecting consumption 
volume and consumption frequency (Polivy & Herman, 2002; Wansink, 2004). Specifically, 
our findings point out that vegetable and fruit consumption can be boosted by means of surface 
mimicry, while palatable, energy-dense snack consumption can be restricted by offering the 
snacks in resealable instead of non-resealable packages. 
Third, chapters II (studies 1a and 1b) and III (study 3) contribute to research on 
spreading of activation effects within the associative network (e.g., Anderson, 1983; Collins & 
Loftus, 1975). Results of lexical decisions tasks conducted in chapter II revealed that exposure 
to a package shaped after a human body figure spontaneously activates the mental schema of 
the human body and that knowledge associated with this schema is made accessible and, in 
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turn, impacts consumer responses. In addition, chapter III concluded that exposure to surface 
mimicry not only activates content nodes, but also process nodes within the associative 
network. Exposure to surface mimicry thus not only activates the mental schemas of the 
mimicked product and the target product and renders associated knowledge more accessible, it 
also initiates a property mapping process, resulting in properties from the mimicked product 
being mapped onto the target product. 
 
3. Practical contributions  
 
In general, the findings reported in the three essays (i.e. chapter II, III and IV) offer 
valuable guidelines for product and package design practice. Design is something all marketers 
should consider as a means to create a unique selling point when launching or renewing a 
product. Bearing in mind that most people lack time and motivation to make well-considered 
purchase decisions in increasingly commoditized markets, many people tend to select products 
based on their design (Bloch, 1995). As discussed in the introductory chapter (i.e., chapter I), 
design is thus an important medium for marketers to command consumers’ attention, offer 
sensory pleasure (i.e., aesthetic appeal) and communicate the product’s symbolic, functional 
and ergonomic value (Bloch, 2011; Creusen & Schoormans, 2005). Each of the three essays 
within the current dissertation relates to one of these marketing functions. 
In chapter II, we demonstrated that package shapes bearing resemblance to the ideal 
female or male body figure elicit aesthetic appeal. Marketers can thus make use of structural 
anthropomorphism in order to offer sensory pleasure to consumers. Aesthetic appeal also has 
vital downstream consequences. In line with earlier research (Hoegg, Alba, & Dahl, 2010; 
Raghubir & Greenleaf, 2006), we showed that aesthetically appealing packages can make the 
consumer believe that the product is functionally superior to alternative products (e.g., is tastier) 
and can favorably affect consumers’ willingness to pay.  
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When moving down the aisles of a store, consumers scan many products from a distance 
in rapid succession (Bar & Neta, 2006). They process the most noticeable design properties, 
before they are able to read any detailed product information (Becker et al., 2011; Garber et al., 
2008). Consumers often rely on these design properties to form perceptions pertaining to the 
product’s functional benefits and usage convenience (Becker et al., 2011; Creusen & 
Schoormans, 2005). In chapter III and IV, we demonstrated how design can be used as a vehicle 
to proactively evoke favorable perceptions of the product’s functional and ergonomic value 
(Berkowitz, 1987; Bloch, 1995). Chapter III explained how surface mimicry can be used as an 
effective tool for healthy food marketers to convey to consumers that their healthy products are 
also tasty. Finally, chapter IV showed that making a package of a palatable, energy-dense snack 
resealable affects consumers’ perceptions of the package’s ability to preserve the product’s 
freshness and its ability to help them consume in moderation. 
 
4. Limitations and opportunities for future research  
 
In spite of the contributions above, future research is needed to deal with the limitations 
of our experimental research and to further extend our understanding of the impact of the 
structural design of consumer goods on consumer responses. The fact that the majority of our 
studies were conducted online or within a laboratory entails two important limitations. First, as 
discussed in the introductory chapter (i.e., chapter I), design is an important medium to 
command consumers attention, which is the first step in stimulating purchase (Creusen & 
Schoormans, 2005). Although purchase intentions, preferences and willingness to pay were 
measured across the three essays, we did not look into the extent to which structural 
anthropomorphism, surface mimicry and package resealability help a product stand out on the 
supermarket shelf. Future studies could be set up within an offline retail setting in order to 
investigate whether these structural design techniques can effectively command consumers’ 
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attention, for instance by using mobile eye-tracking, and whether they can stimulate actual 
purchase. In an offline setting, consumers are also able to touch the products, which helps them 
to make more informed evaluations (Peck & Childers, 2003). Second, the introductory chapter 
(i.e., chapter I) listed some contextual factors that could potentially moderate our observed 
effects. Our study designs controlled for the influence of these contextual factors. For instance, 
during the studies conducted in the laboratory, consumers were all seated within cubicles in 
order to exclude the influence of the presence of others. However, research has shown that the 
persons who surround the consumer during the decision making process have a vital influence 
on purchase and consumption decisions (Solomon, 1983). 
Though the reported studies provide an overview of consumer responses that can be 
influenced by structural product and package design, one shortcoming of this dissertation 
certainly is the lack of attention to the role of individual differences in personality and product 
involvement. Individual differences in personality not only account for variations in design 
preferences, they also account for variations in the importance consumers attach to product and 
package design during decision making (Crilly et al., 2004). This individual difference can be 
captured by the centrality of visual product aesthetics scale of Bloch, Brunel and Arnold (2003). 
We expect that exposure to structural anthropomorphism and surface mimicry might have a 
stronger influence on psychological and behavioral responses when a person attaches high 
importance to product and package design and/or when this person is highly involved with the 
product undergoing the structural design technique. 
In sum, the current dissertation aimed to answer unexplored research questions on the 
impact of structural product and package design on consumer responses, and, in doing so, paved 
the way for future research. 
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